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A network of water-quality 
sensors is providing 
researchers with more 
information on the state of 
Iowa’s rivers and streams. 
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Clear Creek near Middle 
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At IIHR, we are acutely aware of how interconnected and interdependent our hydrologic 
system is. Whatever happens upstream in the watershed sooner or later impacts 
everyone downstream who depends on the water. I think the theme for this issue of IIHR 
Currents, “Water touches everything,” is true, both literally and figuratively.
Although IIHR continues to change and evolve, something important has stayed the 
same here at the institute. When former IIHR Research Engineer Robert Ettema was 
here in September, he spoke of a unique spirit that characterizes the institute. This struck 
a chord with me, as I have felt this spirit since my own student days at IIHR, and I 
continue to recognize it today. 
It’s a little difficult to pin down what it is that makes IIHR the cohesive, tight-knit 
organization that it is. It’s tempting to compare it to a family. I think IIHR might be 
something of a throwback; in the past, more units on campus likely had the same sort 
of strong identity and cohesiveness that we still enjoy at IIHR. Certainly our history has 
something to do with it. 
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The Spirit of IIHR
f R o m  t H e  d I R e c t o R
Floyd Nagler, the institute’s founding director, brought passion and energy to the brand 
new institute; he also treated the institute’s people like family. Later IIHR directors, 
particularly Hunter Rouse, John F. Kennedy, and V.C. Patel, each put his own stamp on 
the institute. As leaders, they were unique and idiosyncratic, and they inspired boundless 
loyalty and dedication. People were proud to say they were part of the Iowa Institute of 
Hydraulic Research, and today, we continue to take pride in our association with IIHR.
I believe that each one of us — whether director, researcher, staff member, student, or 
alumnus — feels that strong sense of identity and mission. IIHR continues to have the 
good fortune to attract top-notch people, and to keep them. We at IIHR also make it a 
point to honor our history, and to keep it in mind as we move forward. Floyd Nagler 
might be surprised by some the recent developments at IIHR, but I think he would still 
recognize the IIHR spirit in us. 
Perhaps most important, I believe IIHR’s people understand that we are involved in 
something bigger than ourselves. Our work has important implications for the well-
being of our state, our nation, and our world. It’s exhilarating and energizing to know 
that our research could quite literally 
make the world a better place. This sense 
of context keeps us going when we’re 
tired, when we’re discouraged, and when 
we might want to relax and take an easier 
route. From top to bottom, IIHR’s people 
care about the institute and give it their 
best work and deepest commitment. 
As IIHR’s current leader, I am inspired to 
follow in the footsteps of my predecessors, 
and hope that I too can be the kind of 
leader whom people want to follow. I 
certainly believe in our collective ability 
to do amazing good, and I believe in our 
people here at IIHR, who continue to 
throw their best energies and creativity 
into their efforts.
For all that you have done for the institute, 
I thank you. 
Larry J. Weber
Director, IIHR—Hydroscience & 
Engineering; Professor, University of Iowa 
Department of Civil & Environmental 
Engineering; Edwin B. Green Chair in 
Hydraulics
It’s a little 
difficult to pin 
down what it is 
that makes IIHR 
the cohesive, 
tight-knit 
organization that 
it is. It’s tempting 
to compare it to  
a family.
A ‘Corny’ tradition
Last fall, IIHR students and faculty 
helped breathe new life into a decades-
old University of Iowa Homecoming 
tradition — the corn monument. Erected 
on the Pentacrest just west of Old 
Capitol, the 2014 edition was a replica 
of the 1919 corn monument. 
IIHR student Stephanie Then is 
president of the UI student chapter of 
the American Society of Civil Engineers 
(ASCE). The Campus Activities Board 
contacted the group in July to see if the 
students were interested in reviving the 
tradition, which was last seen on campus 
in the early 1980s.
“It was something we absolutely wanted 
to do,” Then says. The team, which 
included ASCE Vice President and 
IIHR student Michelle Riedinger and 
others, came up with the design. They 
sawed 1,100 ears of corn in half and 
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(Top) A crane lifts the corn monument into place on the 
Pentacrest. (Bottom) Stephanie Then is an IIHR student 
research assistant and president of the uI student chapter 
of ASCe.
used construction glue to attach them to 
the structure. At least 100 hours of work 
went into the monument. They also built 
a mini-monument that appeared in the 
Homecoming Parade.
IIHR Research Engineers Bill Eichinger 
and Allen Bradley, ASCE’s faculty 
advisors, provided invaluable help, Then 
says. “Bill’s done a lot with the design 
and construction,” she says. “He’s been 
here for every workday we’ve had.” 
Bradley helped too, especially with UI 
Risk Management. She’s also grateful for 
the support from IIHR. The team built the 
monument in the institute’s East Annex, 
using tools and other supplies provided 
by the IIHR shop.
 
The corn monument project gave 
students a chance to try out their 
engineering skills. “It’s a great 
opportunity to put everything you 
learned in the classroom and all of your 
ideas to work,” Then says. “You’re 
doing civil engineering. You’re bringing 
everything to life.”the team sawed 1,100 ears of corn in half and used construction 
glue to attach them to the structure. At least 100 hours of work 
went into the monument.
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died in 1991 before reaching his 60th 
year. With the support of IIHR, Mutel 
continued the project as a way to honor 
Kennedy, who was a major figure in 
hydraulic engineering himself, as well as 
a legendary leader at IIHR. Rob Ettema 
became interim director at IIHR, and he 
also stepped in to help finish the larger 
Hans Albert Einstein biography. It’s a 
decision he now laughingly calls “naïve.”
“Neither of us realized what a big job it 
would be,” Mutel says. In her work on 
the manuscript by Elizabeth Einstein, 
Mutel uncovered a treasure trove of 
Einstein family materials that had never 
before been accessible to the public. 
Among the most interesting was a 
collection of letters exchanged by Albert 
Einstein and his first wife Mileva (Hans 
Albert’s mother). Mutel says that the 
letters revealed a great deal about their 
relationship and family dynamics. 
Hans Albert Einstein: His Life as 
a Pioneering Engineer, published 
by the American Society of Civil 
Engineers Press, offers new insights 
into the Einstein family and the 
In the shadow of a Giant
Hans Albert Einstein: His Life as a 
Pioneering Engineer, published in 2014, 
was the culmination of a decades-long 
project at IIHR—Hydroscience & 
Engineering. The long, circuitous path to 
publication began almost 25 years ago. 
Hans Albert Einstein had been among 
then-IIHR Director Jack Kennedy’s 
many friends in the world of 
hydraulics. In 1990, Kennedy was in 
the midst of a project documenting the 
lives of significant hydraulic engineers. 
He was especially interested in Hans 
Albert Einstein and reached out to 
Elizabeth, Hans Albert’s widow. She 
told Kennedy she had written a book 
about her husband. Would IIHR 
publish it for her? Kennedy agreed, 
and hired Connie Mutel to prepare the 
manuscript for publication.
Mutel and Kennedy edited and 
published Elizabeth Einstein’s book 
on her husband, and they hoped to 
complete a larger, more definitive 
biography of Hans Albert Einstein. But 
sadly, that was not to be. Kennedy 
l a b  n o t e s
complex relationship between father 
and son, documented with letters and 
other original materials. This story is 
combined with a fascinating account of 
his work in the field of river engineering. 
Ettema and Mutel weave these two 
threads together seamlessly, providing 
an absorbing and readable account. 
IIHR celebrated the book’s publication 
in September with a series of public 
events, including a reading at Prairie 
Lights Bookstore and two seminars by 
Ettema and Mutel.
Ettema is a professor at the University of 
Wyoming, where he served six years as 
dean of the College of Engineering and 
Applied Science; previously, he was a 
faculty member and research engineer at 
IIHR, where he also served as associate 
and then interim director. Mutel is senior 
science writer at IIHR; she has written a 
dozen books and numerous articles on a 
variety of science-related topics, ranging 
from natural history to ecological 
restoration to the history of engineering. 
To learn more about Hans Albert 
Einstein: His Life as a Pioneering 
Engineer, visit the ASCE website:
http://www.asce.org. 
Authors Connie Mutel and Rob ettema read from their 
book at Prairie Lights Bookstore.
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A new Chapter
After 36 years in biomedical engineering 
at the University of Iowa, IIHR 
Research Engineer K.B. Chandran is 
facing a new challenge. “We are very 
busy with the grandkids right now,” 
he says. “Suddenly, within two years, 
we have four grandchildren!” After 
retiring from the university last summer, 
Chandran and his wife moved to North 
Carolina to be closer to family. 
“It’s different, you know,” says Chandran, 
who is also a professor (now emeritus) 
of biomedical engineering. “I don’t have 
to go to meetings or teach classes right 
now. I just play with the grandkids.”
Chandran and his wife are in the process 
of building a new home in Cary, N.C., 
where they’re looking forward to 
milder winters. They plan to continue 
the community service activities that 
they enjoyed in Iowa City, including 
Meals on Wheels, providing food for the 
homeless, and making pillows for cancer 
patients. But for now, the grandchildren 
are the most important thing, and the 
opportunity to spend time with them is 
very special, Chandran says.
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Got Rocks?
In 2014, IIHR—Hydroscience & 
Engineering took an important step 
to maintain the institute’s status as a 
leader in the area of fluids research. The 
University of Iowa contracted with the 
Iowa Department of Natural Resources 
(DNR) to transition the Iowa Geological 
Survey (IGS) to IIHR. The “new” IGS 
now employs 10 geologists, most of 
whom were formerly with the Iowa 
DNR. They bring important new research 
capabilities to IIHR, including expertise 
in the Iowa’s earth and mineral resources, 
groundwater modeling, and more. 
These capabilities, in collaboration 
with IIHR’s expertise in fluids-related 
research, are driving new advances in 
research focused on hydrological and 
surface water processes, including river 
mechanics, remote sensing of rainfall, 
and watershed processes. 
“Bringing IIHR and IGS together 
strengthens both organizations and 
provides even better service to Iowans,” 
says IIHR Director Larry Weber. 
“Everyone benefits in this situation.”
“Bringing IIHR and IGs together strengthens both organizations and provides even better service to Iowans. Everyone benefits in this situation.”
Larry Weber, IIHR Director
He’s loving this new opportunity, just 
as he loved playing a key role in the 
creation of the UI Department of 
Biomedical Engineering. “It was a very 
challenging and rewarding effort,” he 
says. Chandran was instrumental in 
the development of the department, 
including creating the undergraduate 
curriculum, recruiting students and 
faculty, and securing accreditation for 
the new department. 
Biomedical engineering was popular 
from the start, Chandran recalls. Students 
felt good about solving problems related 
to human health, he says, and it was 
an excellent choice for those headed 
to medical school. The department has 
always attracted many female students, 
who made up 30 or 40 percent of the 
students from day one. Chandran 
also points out that the biomedical 
engineering students were some of the 
very best students at the university.
“It was challenging to teach them,” he 
says. Another challenge was convincing 
industries to hire the new biomedical 
engineering graduates. But once they 
started hiring the Iowa graduates, 
Chandran says, they kept coming back 
for more.
Chandran says he appreciated the 
academic environment at the University 
of Iowa and IIHR. As an IIHR research 
engineer, he was able to work with 
excellent students and produce valuable 
new research on human blood flow. “I 
was very proud to be part of the IIHR 
community,” he adds. “I loved it. IIHR 
seemed very supportive. It has been an 
important part of my job.”
And Iowa still holds a special place in 
his heart. “I loved working at Iowa,” 
Chandran says. “It has been a fun time!”
k.B. Chandran is all smiles at the prospect of spending 
more time with his grandchildren.
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With the IGS on board, IIHR expertise 
now covers all aspects of Iowa’s 
hydrologic cycle — precipitation, 
evaporation and evapotranspiration, 
surface flow, infiltration, and 
groundwater flow. This broader scope 
will facilitate collaborations and allow 
researchers to develop the best possible 
water-related information, analyses, and 
tools for Iowans. 
Together, IIHR and IGS are developing 
a comprehensive understanding of 
Iowa’s water in all its forms, making 
it possible to address a wide spectrum 
of water-related concerns, including 
conservation, quality, and quantity. 
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Flood 2014 
Heavy mid-summer rains once again raised the specter of flooding in Iowa. Officials ordered 
residents in low-lying rural areas to evacuate downstream of the Coralville Dam after a series 
of thunderstorms poured more than five inches of rain on some parts of eastern Iowa. As water 
climbed to within a foot of the spillway, residents of Iowa City braced for a flood that thankfully 
did not materialize. The university of Iowa once again mobilized its flood mitigation resources 
on campus, including a battery of HeSCO flood barriers and the “invisible flood wall” around Art 
Building West. Damage to roads, bridges, and public buildings totaled more than $11 million. 
Crop damage was also substantial.
“Bringing IIHR and IGs together strengthens both organizations and provides even better service to Iowans. Everyone benefits in this situation.”
Larry Weber, IIHR Director
The Iowa Geological Survey joined IIHR in 2014. Members 
of the IGS staff pictured here are (front row, l to r): Jason 
Vogelgesang, H. Paul Liu, Stephanie Surine, Rick Langel, 
and Phillip kerr; (second row, l to r): Nate Young, zachary 
Demanett, Matthew Streeter, Ryan Clark, keith Schilling, 
and Mike Gannon.
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Women Build!
Six women in hardhats took their places 
around a pile of pre-fabricated roof 
trusses. The wooden trusses would 
frame the roof of a new six-bedroom 
house, just starting to take shape. When 
workers on the roof gave the signal, the 
women lifted a truss and carried it to the 
structure — picking up a few pounds of 
mud on each foot in the process. Despite 
the mud and the hot, humid conditions, 
the novice construction workers had 
learned, with just a little bit of practice, 
to swing the truss around smoothly 
while lowering the far end so they 
could lift the truss up to the roof, where 
workers waited to nail it in place.
Eleven female students and staff from 
IIHR and the Iowa Flood Center took 
part in Habitat for Humanity’s Women 
Build project on August 23 in Iowa 
City. Sara Steussy, who spent a year 
working with Habitat for Humanity 
as part of AmeriCorps, organized the 
service project and helped coach her less 
experienced colleagues. 
Steussy says the Women Build initiative 
empowers and challenges women to 
take on tasks that many may never have 
thought of trying before: lifting trusses, 
hammering nails, and even running the 
circular saw. No experience is required 
to volunteer on a Habitat construction 
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site; skilled builders are on hand to teach 
volunteers everything they need to know. 
When finished, the house will be 
home to a family from the Democratic 
Republic of the Congo. The extended 
family includes 10 children and two 
adults, all currently sharing a two-
bedroom apartment. They escaped war 
in their home country and spent eight 
years in a Tanzanian refugee camp 
before finally making their way to the 
United States. As a Habitat partner 
family, they will also work many hours 
on the build site and will pay back a no-
profit, no-interest mortgage.
When asked what keeps her coming 
back, Steussy says, “I think it’s the 
community — both the volunteers and the 
homeowners, and the larger community of 
Iowa City.” Knowing that her work would 
help provide much-needed space for a 
family in need made the work particularly 
rewarding for Carmen Langel. She says 
she enjoyed the camaraderie of working 
as a team with her co-workers outside 
the office, and accomplishing something 
important for another family. 
Sandy Gerard agrees. “It’s an 
amazing feeling to be able to help 
other people and to join together as a 
team of co-workers.”
“It’s an amazing feeling to be able to help other people and to join 
together as a team of co-workers.”
Sandy Gerard
We can build it! (Right) 
Front row, l to r: kathy 
Peter, Harvest Schroeder, 
Stephanie Surine, and 
kara Prior; back row, 
l to r: Carmen Langel, 
Sandy Gerard, Jackie 
Hartling Stolze, Carrie 
Davis, and Sara Steussy. 
Not pictured, Laura 
Myers. (Far right) kathy 
Peter wields a hammer 
while kara Prior and 
Stephanie Surine lend 
a hand. PH
O
TO
 B
Y 
AN
eT
A 
G
O
Sk
A
P H
O
TO
 B
Y 
AN
eT
A 
G
O
Sk
A
I IHR  CuRReNTS  WINTeR 2014–15 •  7
l a b  n o t e s
Larry’s Barn  
(Top) Larry Weber celebrates the successful 
barn move and reconstruction (at about 60 
percent of its original size). (Above and left) 
The barn as it looked during deconstruction 
in 2013. To keep up with the barn project and 
woodland restoration at Old Man’s Timber, visit 
www.iihr.uiowa.edu/old-mans-timber.PH
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What the River Knew
“Twenty bridges from Tower to kew —
Wanted to know what the River knew, 
Twenty Bridges or twenty-two,
For they were young, and the Thames was old
And this is the tale that River told.”  
(from “The River’s Tale,” by Rudyard kipling) 
PHOTO OF THe IOWA RIVeR BY IIHR ReSeARCH eNGINeeR CHING-LONG LIN
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Water drains from a 
tile into Clear Creek 
near Middle Amana.
owa’s rivers aren’t catching fire, as the heavily polluted 
Cuyahoga River in Ohio did in 1969. But that doesn’t mean all is 
well in Iowa’s waterways.
The risks excess nutrients pose to human health are significant 
and costly. According to the U.S. Environmental Protection 
Agency (EPA), high levels of nitrate (more than 10 mg per liter) 
in drinking water are especially dangerous for babies and unborn 
children. Cities such as Des Moines are investing in expensive 
nitrate-removal systems to make drinking water safe, and passing 
the costs along to residents. Des Moines’ nitrate-removal facility, 
the largest in the world, cost $4 million to install, and another 
$7,000 for each day of operation.
Excess nitrates and phosphorus in our rivers and streams 
also cause serious environmental problems. High nutrient 
concentrations in the Mississippi River contribute to rampant 
algae growth in the Gulf of Mexico, which depletes oxygen in the 
water to the point where marine life cannot survive. This “Dead 
Zone” in the Gulf is now the size of the state of Massachusetts. 
Excessive nitrates in municipal water supplies also lead to higher 
water bills here at home, as cities are forced to make expensive 
upgrades to their water treatment systems.
the nutrient Dilemma
The issue of excess nutrients in the water is a difficult one for 
Iowans. How do we balance the needs of an agricultural economy 
with the desire for clean water and a healthy environment? 
According to IIHR Research Engineer Doug Schnoebelen, the 
best place to start is with good information. “We can make better 
decisions if we have access to better information,” Schnoebelen 
says. “It’s just logical.”
The Iowa Nutrient Research Center (INRC) is designed to 
provide that information, using a science-based approach 
to improving water quality. Larry Weber, director of IIHR—
Hydroscience & Engineering, was one of the founders of the 
Iowa Nutrient Research Center, based at Iowa State University. 
The Iowa Legislature established the center in 2013 with $1.5M 
in first-year funding. The INRC supports research at all three 
regents’ universities, in partnership with several state and federal 
government agencies.
Water Quality: 
Iowa’s Invisible 
Problem
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The Iowa Nutrient Research Center’s mandate is to evaluate 
the performance of current and emerging nutrient management 
practices, and to provide recommendations on how to best 
implement current and emerging practices. 
The INRC has created a very productive collaborative team, with 
overlapping and complementary sets of knowledge. For example, 
Iowa State has more than 150 years of experience and credibility 
in farming practices and agricultural science. IIHR has been an 
acknowledged worldwide leader in hydrology and fluids-related 
research for nearly a century. The combination sets up a powerful 
force for progress, says Iowa Geological Survey geologist 
Keith Schilling. “I think Iowa State is well positioned for a lot 
of reasons to look at farming practices,” he explains. “But what 
happens when those nutrients leave the farm? … At IIHR, we 
want to look at the big picture and watershed perspective and 
what happens when nutrients leave the field.” 
Water-Quality sensor network 
The backbone of IIHR’s research for the INRC is a network of 
water-quality sensors deployed throughout Eastern Iowa. The 
remote sensors provide near real-time data, which are relayed 
back to the center every 15 minutes. Researchers are planning 
to develop an easy-to-use website to disseminate the data to all 
Iowans, similar to the Iowa Flood Information System website.
The sensors measure nitrates, turbidity or cloudiness in the 
water, dissolved oxygen, temperature, specific conductance, pH, 
and chlorophyll A, which is an assessment of how much algae-
type “greenery” is in the water. By collecting a variety of data, 
researchers will be able to better describe the system dynamics 
and hydrology.
Each complete sensor setup has a price tag of about $27,000. The 
sensors have been deployed in several Eastern Iowa watersheds: 
the Iowa/Cedar Rivers, the Turkey River in Northeast Iowa, and 
Chequest Creek and the Skunk River in Southeast Iowa. 
IIHR Assistant Research Scientist Carrie Davis focuses her 
efforts on managing the field sensor network. Extreme weather 
in the last two years has made her work challenging. “It’s a little 
bit stressful,” she says. Flooding in 2013 and again in 2014 tested 
the resilience of the protective structures and tethers; one sensor 
on the Turkey River was temporarily lost during a severe flood 
event in 2014. “The bank was just scoured out, and so was all 
of our equipment,” Davis says. “The devastation was amazing 
— trees wrapped around trees.” The equipment was eventually 
found more than a mile from the original site. Davis has since 
reinstalled the station, with improvements to the structure and 
tether design.
(Above) Members of the IIHR water-quality team gather at Clear Creek near one of the water-
quality sensors (l to r): Stephanie Then, Carrie Davis, Iordanis Moustakidis, Chad Drake, karl 
Brauer, Ben Weber, Bryce Haines, Tom Stoeffler, Doug Schnoebelen, Oscar Hernandez Murcia, 
keith Schilling, and Larry Weber.
(Right) Assistant Research Scientist Carrie Davis adjusts the level of one of the water-quality 
sensors within the in-stream structure while Tom Stoeffler looks on.
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With almost a year of baseline data in hand, researchers will be 
able to better evaluate the effectiveness of the multiple practices. 
Schilling says the innovative part of the project is the opportunity 
to study the practices while using remote sensors for monitoring, 
with a control sub-basin with no practices for comparison. 
A Model Project
Weber is focused on the development of a groundbreaking 
mathematical model designed to predict surface runoff and 
stream flow, with nutrient transport as a result of rainfall. This 
very detailed, physically-based model of the watershed landscape 
is the first of its kind, Weber explains. “This is really exciting,” 
he says. 
With this new model, researchers will be able to look at stream 
flow, runoff, and nitrate concentrations in the root zone, as well 
as through the shallow groundwater and on into the streams. The 
model will help Weber and his colleagues analyze trends in the 
data, particularly the nutrient concentrations and loads as water 
moves through the landscape. 
Nutrient load is the most important data parameter with regard 
to Gulf hypoxia (the “Dead Zone”), Weber explains. The EPA’s 
2008 Gulf Hypoxia Action Plan calls for the 12 states along 
the Mississippi River to develop strategies to reduce nitrogen 
and phosphorus loads to the Gulf of Mexico by 45 percent. A 
coalition of Iowa stakeholders developed the Iowa Nutrient 
Reduction Strategy, a science and technology-based approach 
to assess and reduce nutrients delivered to Iowa waterways. 
The INRC supports this effort with research and science-based 
information. Iowa’s strategy was one of the first, and other states 
have looked to it as a guide for their own efforts. 
Schilling, who was part of the strategy process from the very first 
meeting, says that although people may still disagree on some of 
the issues involved, it’s been a win for the entire state. “It’s really 
been a pretty important milestone. … I feel like this strategy buys 
us some time.”
Looking Ahead
Time is exactly what we need, Weber says. Iowa’s nutrient 
problem has been decades in the making, and it won’t be solved 
overnight, or even in five years or a decade. Weber says he 
encourages everyone on the team to work with a sense of urgency, 
but also to remember that we’re in this for the long-term. It may 
take 20 years, he says, before Iowa can achieve the 45 percent 
reduction in nutrient load called for by the EPA.
But we could begin to see improvement in some parts of the 
system much sooner. “We’re on the right path,” Weber says. 
“And we can quantify that we’re on the right path.” With the 
new tools that the INRC is developing, such as the new nutrient 
transport model, researchers will be able to forecast improvement 
into the future. 
InRC Research Projects
The INRC has funded 10 research projects for 2014–15 that 
range from an investigation of farming practices and stream 
nitrate trends to a pilot study of nutrient trading in a small 
watershed. Four of the 10 projects involve UI researchers:
• Modeling of Nitrate Loads and Concentrations in the Raccoon 
River (Gabriele Villarini, PI)
• Nutrient Trading in Iowa: A Pilot Study in the Catfish Creek 
Watershed (Larry Weber, PI)
• Measuring the Effectiveness of Stacked Nutrient Reduction 
Practices (Keith Schilling, PI)
• Scientific and Technological Tools to Implement Iowa Nutrient 
Reduction Strategy (Doug Schnoebelen, PI)
One of the most exciting projects involves the Rapid Creek 
watershed in Johnson County. Schilling, who leads the project, 
says it’s an unusual opportunity to be part of a brand new 
watershed project. 
INRC researchers are collaborating with the local Johnson 
County Soil and Water Conservation (JCSWC) group to study 
two sub-basins in the Rapid Creek basin. Funding from JCSWC 
will support multiple conservation practices in one sub-basin, 
while the other sub-basin will serve as a control. The INRC is 
deploying water-quality sensors to collect baseline data before 
any conservation improvements are installed. Schilling says 
it’s good fit. IIHR researchers monitor for water quality, while 
JCSWC staffers install the conservation practices.
A
bout 470 million years ago, a meteor as big as a city block 
hurtled through the Earth’s atmosphere and struck what is now 
northeastern Iowa. The enormous impact shattered the bedrock and 
blasted everything outward. Shallow, brackish seawater rushed into 
the crater, scooping up the materials that had just blown out and 
sweeping in marine animals along with the sediments. The crater 
was almost four miles wide, and its shallow marine environment 
provided a special place for fossil preservation. 
Humans weren’t around to witness the destructive power of 
the meteorite impact near what is now Decorah, Iowa. The 
discovery of the second recognized impact structure in Iowa was 
largely due to the ingenious detective work and meticulous data 
gathering of researchers at the Iowa Geological Survey (IGS), 
which is now part of IIHR—Hydroscience & Engineering (see 
story page 4). 
The fossils and other rock samples from the Decorah meteor 
impact structure are just part of the Iowa Geological Survey’s 
impressive collection of samples, fossils, records, publications, 
and other treasures collectively known as the “rock library.” Off 
the beaten path at the University of Iowa’s Research Park, the 
rock library offers a glimpse into Iowa’s geologic history.
Uncovering Iowa’s Past
The Decorah crater, or impact structure, isn’t visible to the eye 
today. Before it was recognized, unusual phenomena in the area 
had bothered residents for many years. In the early 20th century, 
some people thought good coal could be found near Decorah 
because some of the dark sediments there would burn. Well 
drillers noticed that wells didn’t produce as much water as others 
nearby. The normal aquifers seen in other parts of the state just 
didn’t seem to be there. 
Iowa well drillers fill out detailed logs and collect rock chip 
samples every five feet as they drill for water. They send both 
the logs and the chip samples to the IGS, where staff members 
carefully analyze and file the data. 
Grandma’s attic … if Grandma were a geologist
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A Treasure 
Trove: The IGS 
Rock Library
The IGS Rock Library is 
a fascinating collection 
of samples, fossils, 
records, publications, 
and other treasures.
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In the Decorah area, the samples weren’t making sense. Geologist 
Rick Langel remembers when a colleague, Bob McKay, called him 
in to look at some of those chips. The samples just didn’t look right, 
Langel says. “Something weird was going on up there.”
Bull’s-eye!
Most of Iowa’s geologic structure is like a flat, predictable layer 
cake. But around Decorah, nothing seemed normal. As early as 
the 1950s, IGS geologists knew something wasn’t right in that 
area. Researchers pored over the samples and delved further into 
the IGS collection. Through painstaking analysis, they discovered 
a strange circular feature around the current town of Decorah. 
Inside the bull’s-eye, the typical Iowa geology just didn’t exist. 
Outside the bull’s-eye, the normal rules applied.
An aerial geophysical survey confirmed the bull’s-eye pattern 
around Decorah. Discovery of shocked quartz in the area was 
indicative of a major impact. Little by little, the geologists 
were coming to a conclusion: a meteorite had likely struck the 
area, shattering the normal geology. Geologist H. Paul Liu first 
presented the discovery to his IGS colleagues in 2007. 
Liu, who is a paleontology expert, had uncovered a treasure trove 
of fossils in the Decorah impact structure. He was awarded a grant 
to conduct the impact structure research and to divert the Upper 
Iowa River just long enough to dig a pit and unearth slabs of rock. 
Derek Briggs of Yale University later joined as co-PI on the project.
The Winneshiek Lagerstätte, as it is known, is a deposit area with 
excellent fossil preservation. The slabs Liu and IGS colleagues 
McKay and Brian Witzke brought up were from a new local 
stratigraphic unit, the Winneshiek Shale. By splitting the shale 
apart, they revealed a remarkable range of exceptionally well-
preserved fossils, including some of the earliest known eurypterids 
(an extinct group of arthropods related to spiders), phyllocarids 
(shrimp-like animals), what may be the earliest sporangia (a plant 
structure in which spores are stored) with in situ spores in the fossil 
record, and much more. Some slabs even include imprints of soft 
tissues, which are very rare in the fossil record. 
Liu says his colleagues worldwide were excited by this scientific 
discovery. They called it a “gold mine,” “amazing stuff,” and 
even the “discovery of the decade” in Ordovician paleontology.
“This is something special,” Langel says. “Now it’s on our 
shelves, and Paul [Liu] knows all about it.”
Rock Chips
The discovery of the meteor impact structure started with tiny bags 
of rock chips. The IGS currently has almost 40,000 sets of rock 
chip samples in its repository, which works out to about 1.5 million 
bags of rock chips.
IGS student employees carefully wash and process the rock chip 
samples, and then put the prepared samples into small envelopes. 
Austin Potthoff, an undergraduate student in geology, says he 
enjoys the work, even if it is a bit repetitive. “You usually find 
one or two little treasures,” he says. PHO
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Professional staff later analyze the cleaned rock chips under 
the microscope. “You’re looking at samples that haven’t seen 
the light of day in 500 million years!” says IGS Geologist 
Jason Vogelgesang. Each set of chips is translated onto a strip 
log, which uses different colors, symbols, and abbreviations to 
visually represent what the well driller turned up. 
The strip logs can be quite beautiful. Each one is unique, and 
IGS staff create them by hand with colored pencils. Tiny, neat 
handwriting is a must. “It’s the hardest part!” says IGS Research 
Specialist Ryan Clark. The IGS hopes to recreate the strip logs 
electronically, but the complexity makes it challenging.
At the Core
Useful as the rock chips are, IGS staff members get much more 
excited about drill core samples — long cylinders of soil, sand, 
and rock drilled from beneath the Earth’s surface. 
“Core for me is like the holy grail,” Langel says. Core yields more 
detail and context than chip samples do. Researchers can see the 
finer points — sand grains, shale layers, fossils, and fractures that 
allow groundwater to percolate through the rock, and much more. 
The IGS has core from more than 1,200 sites; the core samples 
would stretch more than 100 miles if put end to end. Using the 
chip and core samples, researchers can model Iowa’s geology 
in three dimensions across the entire state. This information is 
important not only to scientists, but also to industry, communities, 
and anyone who drinks water.
thirsty?
In Iowa, the primary use of geologic information is to better 
understand groundwater. The IGS can provide a well forecast for 
any area of the state based on data in the system. A community or 
company that needs to drill a new well that will produce a certain 
amount of water can turn to the IGS to learn about their options: 
where they should drill, how deep they will have to go, and the 
quality and quantity of water they will likely find when they get 
there. “That’s probably the greatest resource,” Vogelgesang says. 
The applications of the rock library’s collection are many and 
wide-ranging. From predicting water quantities to finding 
anomalies in Iowa’s geology, the rock library is ready and 
waiting for use. 
“What could be in the samples?” Langel asks. Another meteor 
impact structure, perhaps? “You never know until you start 
looking.”
(Clockwise from upper left) IGS staff members (l to r) Rick Langel, Matthew Streeter, Mike 
Gannon, Jason Vogelgesang, Ryan Clark, H. Paul Liu, and Stephanie Surine. 
Ryan Clark display a septarian concretion sample found in Crawford County in western Iowa.
Jason Vogelgesang examines a sample under the microscope.
H. Paul Liu shows off a fossil that reveals part of a eurypterid, an extinct scorpion-like 
arthropod.
Rick Langel measures a core sample.
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The Iowa Flood Center helps improve flood preparedness in 
Iowa and beyond
Ready for  
the Flood
This flood damage to 
a roadway near the 
Stillwater bridge over 
the Little Cedar River 
in Mitchell County 
occurred after heavy 
rains in May 2013.
n June 12, 2008, a young man waded through thigh-high 
floodwater to his Cedar Rapids home. He was on a mission to 
rescue his family — two cats, Fry and Bender. The frightened 
felines struggled desperately, clawing and squirming, as their 
human rescuer carried them out to higher ground. One day later, 
the Cedar River crested at an all-time high of 31.12 feet. 
In 2008, many Iowans were in denial. Many waited, despite 
evacuation orders, hoping for the best. It couldn’t be as bad as 
1993, they told each other. It’ll be bad, but not that bad. Some lost 
everything — homes, jobs, cars, and more.
Today, Iowans have the resources of the Iowa Flood Center 
behind them, providing information that was unavailable in 2008 
or in 1993. Where will the floodwaters go? Will my house be 
flooded? When will it crest? Thanks to the Iowa Flood Center 
(IFC), Iowans now have better answers to those questions. With 
this new information, residents won’t find themselves wading 
through water to rescue family members — they’ll know in 
advance what to expect and how best to respond.
Created by Iowans, for Iowans
Since its founding at the University of Iowa in 2009, the Iowa 
Flood Center has benefited not only Iowans, but also the nation.
The Iowa Flood Center is ready to help whenever flooding occurs. 
Online tools such as the Iowa Flood Information System’s (IFIS)
real-time stream-sensor data and flood inundation maps offer 
reliable information about flood conditions hours or days in 
advance. In addition, IFC researchers are often called upon to 
provide expertise at county-level emergency operations meetings 
and city council meetings, and to help communities understand 
the possible scenarios they could face.
“Flood preparedness is an investment that pays off,” says 
IFC Director Witold Krajewski. “The tools and strategies we 
developed after 2008 have left Iowans and our communities in a 
better state of readiness for future floods.”
By sHIAnnE GRUss
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Krajewski says that the many research efforts underway have 
turned the IFC into a braided river—a network of interconnected 
ideas and partnerships.
Keeping an Eye on the streams
Located in a region known as the Iowa Great Lakes, Dickinson 
County is Iowa’s smallest county in total land area—due largely 
to the presence of Okoboji and Spirit lakes. With that much water 
and a $300 million tourism industry on the line, the county has to 
be prepared for flood events.
Mike Ehret, Dickinson County emergency management 
coordinator, is used to keeping his eye on lake and river levels. 
He had attended conferences where the IFC expressed interest 
in expanding its network of stream-stage sensors to help 
communities remotely track stream and river heights. Ehret 
was quick to sign on, and a sensor was installed on the Little 
Sioux River in 2013. He has since put in a request for two more 
upstream sensors in Dickinson County.
Ehret says the best thing about the sensors is that he can get updates 
every 15 minutes without physically going to the stream himself.
Since 2010, the IFC has deployed more than 200 monitoring 
devices on rivers, streams, and creeks across the state—including 
a 50-sensor expansion installed last fall. What started as a student 
project has become an important partnership between the IFC 
and Iowa Department of Natural Resources, which has requested 
and funded most of the sensors.
The stream-stage sensors serve primarily as an indicator of 
flooding on agricultural land and roads, Ehret says, but the sensors 
also benefit residents of Spencer and Clay counties, where homes 
are sometimes inundated when water levels are high.
Willing Partners
In Johnson County, where the Iowa River is a constant reminder 
of flood risk, the sensors have proven to be a great link between 
emergency management coordinators and the general public. 
Dave Wilson, Johnson County emergency management 
coordinator, says he used to get several hundred phone calls from 
residents wanting to know specifically how high the water would 
get on their property. Assisting the property owners was very 
labor-intensive, and he’s grateful that he can now point them to 
the flood inundation maps on IFIS (ifis.iowafloodcenter.org).
Wilson says the sensors have also been helpful in assessing 
potential damage from flood events. “We found out that ’08 is 
the new high-water mark, and there’s nothing to say that 2017 
couldn’t be the next one,” he says. “You can’t sit back and be 
complacent about preparedness. I think all these tools and all 
these floods have helped us prepare for the next big thing.”
It doesn’t hurt that the IFC is right in Wilson’s backyard. He says 
he communicates regularly with Krajewski during flood events. 
Wilson says the IFC is also an essential part of the Johnson 
County Emergency Operations Center’s flood mitigation efforts.
“That’s the number one goal — to protect lives and property,” 
Wilson says. “If you’ve got a willing partner based right in Iowa, 
you’d be remiss not to utilize that asset.”
spot-on Maps
In northeast Iowa, the community of Elkader is benefiting from 
another IFC project. The development of community-based flood 
inundation maps has been underway for four years, and now 13 
communities have online access to flood maps specific to their 
areas through the IFIS website.
In 2012, the IFC released flood inundation maps for Elkader. 
Previously, maps were developed for large metropolitan areas 
such as Ames, Des Moines, and Cedar Rapids. The tool allows 
users to view flood levels at various river stages. Elkader Mayor 
Robert Garms says that the IFC’s efforts to better prepare Iowans 
for flooding are very valuable. “It helps communities have a 
better understanding of what can happen,” he says.
Jennifer Cowsert, Elkader City administrator, says people are 
very interested in viewing the IFIS website—she even had 
businesses cards printed with the web address to hand out. “I can 
show them a map and how it will impact their property,” Cowsert 
says. She believes that the IFC carries more weight in the minds 
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(Left to right) Flood inundation map of elkader, Iowa, 
illustrating 2008 flood levels.
Flood inundation map showing 2014 flood levels in elkader. 
One of the IFC’s stream-stage sensors that was overtopped 
by flood waters – and kept on working.
HeSCO barriers go up on the uI campus.
of individuals when family homes and businesses are on the line, 
and that the IFIS maps have been spot on.
Cowsert says the maps were particularly useful during flooding 
in June 2014. “We moved campers out of the city campground, 
moved items out of two public buildings, started making 
sandbags, and then watched and waited,” Cowsert says. She 
admits that the real cost of the damage—debris removal, a 
damaged flood wall and levee, and an exposed sewer line—
couldn’t be avoided, but that if the river had gone up more, the 
sandbagging could have helped prevent losses to businesses.
Grassroots Organizing
Cowsert is very familiar with the IFC. She also represents the 
city on the Turkey River Watershed Management Authority 
(TRWMA), which has partnered with the IFC’s Iowa Watersheds 
Project, funded by the U.S. Department of Housing and Urban 
Development (HUD), to model flood reduction strategies.
The IFC’s involvement in the Turkey River watershed and in the 
TRWMA has been very positive, Cowsert says. The IFC helps the 
authority move forward and stay focused on its mission. She adds 
that the IFC helps elevate the TRWMA to a state level. “It isn’t 
just our little part of northeast Iowa and our flooding concerns 
anymore. It reminds everyone that our part of the state affects 
everyone else, and vice versa, and that flooding in Iowa is a 
concern for the entire state, not just the communities that feel the 
brunt of the flood waters.”
Roger Thomas, Elkader’s Main Street Coordinator and Economic 
Development Director as well as local state representative, says 
he believes IFC involvement will continue to help in technical 
ways that may open up funding opportunities for members of 
the TRWMA. “I think the Iowa Flood Center brings attention to 
flooding concerns in Elkader by bringing attention to the whole 
watershed, as well as the Turkey River itself.” 
Ahead of the Curve
Jeff Zogg knows that flooding, which has accounted for almost 
three-fourths of all presidential disaster declarations in Iowa, is a 
big deal for Iowans. And for Zogg, it’s one of the most important 
parts of his job.
As senior hydrologist at the National Weather Service (NWS) 
office in Des Moines, Zogg is responsible for making sure 
forecasters have the tools and training they need to provide 
accurate flood forecasts and timely warnings for the state. “We 
definitely take flooding seriously in Iowa,” he says. “We’re 
always looking for ways to improve those services, whether 
it is in the observation network, or in warning people of 
pending floods, or we’re always looking for opportunities for 
improvement in collaboration.”
A big step in that direction took place in October 2014, when 
NWS Director Louis W. Uccellini visited the IFC to discuss better 
partnering strategies to provide Iowa and the nation with top-notch 
flood forecasting services. The IFC is a “tremendous asset” to local 
communities, Uccellini said at an IFC staff meeting.
Zogg says the IFC has been an “invaluable tool” in helping the 
NWS carry out its mission in Iowa. One way the IFC does that 
is by sharing their stream-stage sensor data with the NWS in real 
time and coordinating the placement of new stream-stage sensors 
with input from the local NWS Forecast Offices. Zogg says they 
use IFC data, along with data from the USGS and U.S. Army 
Corps of Engineers, all in one application. “It helps us paint a 
complete picture of what’s going on hydrologically within the 
state,” he says.
Zogg says the IFC has put Iowa ahead of the curve in terms of 
stream sensors. “There are not many states that can boast the kind 
of density that we have in terms of the sheer number of gauges,” 
Zogg says. “It really helps us out.”
Krajewski believes the IFC’s experience and successful efforts 
in Iowa could be applied nationwide by bringing together the 
resources and experience of the IFC with federal and state partners. 
“That’s what we would really like to see,” Krajewski told a reporter 
from Iowa now, “a strong collaboration between the Iowa Flood 
Center and the National Weather Service, in particular with the 
National Water Center as they ramp up their operations. We believe 
the tools we’ve developed in Iowa can be valuable to the nation.”
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IIHR researcher helps make winter roadways safer
Our Man on Ice 
W
ilf Nixon could see his breath as he climbed into the passenger 
seat of the orange snowplow truck on the ice-covered spillway 
of the Coralville Dam. Nixon, an IIHR research engineer, had 
arranged for the spillway to be flooded to measure the forces 
on an underbody plow blade as it cut ice. The driver started the 
engine, and as the truck began to move, Nixon looked out the 
windshield at the winter landscape. Suddenly, the scenery began 
to blur. Picking up speed, the driver began a turn — a bit too hard, 
a bit too fast. Nixon grabbed for the armrest as the truck spun out 
of control, turning, turning, until it finally came to rest after a full 
360 degree rotation.
“It was interesting, let’s put it that way,” Nixon laughs. The driver 
was able to stop by putting the blade down — an advantage that 
ordinary cars do not have. Nixon, who is also a professor of 
civil and environmental engineering at the University of Iowa, 
focuses his research on ice, particularly as it relates to winter 
maintenance on roads and highways. 
the study of Ice 
Nixon has been working on ice-related research since his PhD 
studies at Cambridge University. A native of Great Britain, Nixon 
grew up just north of London. After graduating from Cambridge, 
he came to the United States for a postdoc and was later invited 
to work with Jack Kennedy on ice research at IIHR. Kennedy 
was an inspiration for Nixon. “Talk about pioneering figures in a 
field!” he says. “Without a doubt, he was one.” 
Ice has lost none of its fascination for Nixon, despite 30 years of 
research. His focus on transportation-related issues began about 
1990, when he studied the optimum shape for the cutting edges 
on snowplow blades. After experimentation in the lab, Nixon 
instrumented some Iowa Department of Transportation (DOT) 
snowplows and headed out on the roads for fieldwork, which 
turned out to be an extremely challenging prospect.
“If you really want to break something, put it on a snowplow,” 
Nixon laughs. Many of the sensors and computers just 
couldn’t take the intense vibrations — they were shaken to 
bits. Several knotty problems had to be worked out before the 
research could proceed. 
Worth his salt
The team began work on a set of guidelines for snowplow drivers, 
such as when to adjust the angle of the blade. Another issue they 
considered was the two-to-one mix of sand to salt most DOTs 
were using in the early 1990s. Nixon and his team wondered, 
what is the sand really doing for us? The truth is, sand does little 
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Salt and Steel
Michelle Riedinger stood on the runway, which she had prepared to simulate a 100-foot section of roadway. A city truck had 
sprayed the road section with water, and Riedinger had set up meteorological instruments and LiDAR to record whatever came next. 
Riedinger, who is a junior studying civil and environmental engineering, turned to watch as a u-Haul truck came barreling 
toward the test section at 50 miles per hour. In less than two seconds, the truck passed through the test section, lifting a 
plume of water high into the air. even with the naked eye, Riedinger could see that the plume traveled much farther than 
she had expected, all the way to the tree line about 100 yards away.
“I was shocked at how much difference speed makes,” says IIHR Research engineer Bill eichinger. At 30 or 35 mph, the spray 
doesn’t go very far, but around 50 mph, it begins to loft much higher. eichinger explains that when a vehicle goes by, a huge 
burst of turbulent kinetic energy is released that entrains the droplets in the air and lofts them. “The burst is short-lived, 
but very intense,” eichinger says.
Why should we care about how high the water lofts when a vehicle passes by? Turns out, it makes a huge difference to the 
weathering of steel bridge piers. 
In the spring, melting snow floods the roadways, laced with salt left over from winter road treatments. When vehicles go by, 
they lift the brine high into the air, and droplets 
land on bridge girders. 
“You know, salt and steel — not a good 
combination,” eichinger says. “You get rust.”
The Federal Highway Administration sponsored 
the research project to verify the agency’s 
computer model. eichinger credits his students, 
especially Riedinger, for their excellent work 
collecting the data. He thinks the sponsor will 
appreciate the results he and his team have 
gathered. “We’ve got data that I think they will 
really like on the turbulent kinetic energy, which 
is something that’s missing in their model.”
Students played a number of roles in the 
experiments. Haowen Xu and Heng-Wei (David) 
Tsai recorded the experiment with video cameras. 
Brandon Willis helped analyze and interpret the 
data to generate the values needed to determine 
atmospheric stability and turbulent kinetic energy. 
Riedinger says the results were somewhat surprising. “I never would have thought that [speed] was an issue.” She says 
that the results indicate a serious problem with corrosion of bridges from road salt. One solution could be porous pavements, 
which Riedinger says decrease the spray.
Riedinger says the research project was an intriguing one that allowed her to put her classroom skills to work in the field. “I 
love being involved with this project,” she says. “I’m very glad that I had the opportunity to get involved in this project with Bill.”
Our Man on Ice 
(Left) Wilf Nixon’s research 
helps keep winter motorists 
safe and roads open.
(Above) Students played 
an important role in Bill 
eichinger’s salt-spray 
research (l to r): David Tsai, 
Brandon Willis, Michelle 
Riedinger, and Haowen Xu.
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to improve winter road conditions. “More often than not, the 
reason they were putting sand down was so the public would 
know that the trucks had been there,” Nixon says. Salt, on the 
other hand, works very well. In Iowa City, Nixon says, road 
crews now use straight salt, but they pre-treat it with a liquid that 
gives it a brown appearance. People know the pavement has been 
treated, and may even think there is sand on the road, but in fact, 
it’s just salt. “I think there’s a good psychological value to that,” 
Nixon says. “It’s kind of sneaky.”
But salt, too, has its limitations. When the pavement gets too 
cold, salt doesn’t work at all, and is simply swept away by the 
next plow. When snow is wet and sloppy, drivers have to apply 
more salt to get the desired result. Another question to consider: 
How long will it be before another truck passes over this same 
stretch of road? All of these issues affect how much salt should 
be applied. 
Nixon’s team also learned that prevention is better than cure for 
winter road maintenance. Putting salt on the pavement before the 
storm begins is about four times more efficient than waiting until 
snow has already frozen to the road. 
Salt, of course, has its downsides — it harms plants and water 
quality. In the Chicago area, the Illinois EPA refused to grant 
permission for a new freeway near the O’Hare Airport until 
the toll road authority took steps to reduce chloride use. With 
Nixon’s help, Illinois is now starting to use less salt on its 
roadways. The Iowa DOT has been prudent about salt application, 
Nixon says, and consequently Iowa hasn’t seen the same level of 
chloride contamination as Illinois.
Weird Weather
Changing weather patterns due to climate change have made 
the job of winter road maintenance a lot harder, Nixon says. For 
example, two winter storms struck Atlanta last winter, an area 
that has rarely had to deal with serious winter weather. The first 
storm dropped less than three inches of snow, but nonetheless 
wrought disastrous results and left thousands of people stranded 
on the freeway, at work, or at school. Nixon says authorities 
knew the storm was coming and should have taken steps to 
prepare sooner than they did. 
When the next storm arrived, Atlanta authorities basically shut 
the city down. No one went anywhere. Better, perhaps, than the 
first scenario, but Nixon says that each storm cost the region at 
least a half a billion dollars in lost economic activity. 
If Georgia keeps on getting these sorts of storms, Nixon says, 
officials there can’t afford to continue dealing with them this way. 
Was last winter an anomaly, or is it the new normal? No one can 
say for sure. “For a city like Atlanta, it’s a huge problem,” Nixon 
says. Can the area afford to take an economic hit like that again 
and again? Should officials invest in costly fleets of snowplow 
trucks? Atlanta and other cities need to conduct a risk analysis, 
Nixon says, to study the issues that will likely affect their future.
On the DOt
Nixon has engaged in a very productive partnership with the 
Iowa DOT that has lasted more than 20 years. Nixon says he 
is impressed with a set of charts developed by DOT snowplow 
operators that are now found in the cab of every Iowa DOT 
snowplow. Drivers use the charts to determine how much salt 
to apply given the pavement temperature, the type of winter 
storm, and other variables. Using these guidelines, the Iowa 
DOT has been able to significantly reduce the amount of salt 
used. Other agencies around the country have also begun to 
follow the guidelines.
Another very proactive move by the Iowa DOT, Nixon says, was 
the installation of GPS in all their trucks. “I thought it was just 
brilliant,” he says. During winter storms, GPS data from the 
trucks is available on the web. Iowans can see where the trucks 
are, how fast they’re going, and what they’re doing – are they 
putting down salt? Is the plow up or down? About 400 of the 
DOT’s 1,000 trucks will also have cameras that will send an 
image about every five minutes; these will also be available on 
the web (accessible at http://www.iowadot.gov/travel.html#/
winterdriving). The goal, Nixon says, is to provide motorists 
with more information about conditions 
so they can make rational choices about 
whether or not to hit the road. 
Another new development is the use of 
vehicle speeds as a measure of winter 
maintenance performance during storms. 
By using cell phone signals, the DOT 
can determine how much drivers are 
slowing down because of the storm. This 
information becomes a potential tool to 
measure what’s really happening on the 
roadways. The best part, Nixon says, is 
that this research began as a UI student’s 
PhD project. The DOT adapted the 
research into a real-world application 
that will allow the agency to better serve 
the public.
Providing drivers with more information 
as they prepare to venture out on the road 
is one of the most important developments 
in winter road maintenance, Nixon says. 
“Figuring out that we really shouldn’t be 
out on the road is not something we find easy,” he admits.
And as for himself, except for that one exciting moment on the 
Coralville Dam spillway, Nixon has never had a winter weather-
related accident. “Touch wood,” he adds, with a smile.
(Above) Marian Muste in the self-cleaning culvert. Note the fillets visible on the left.
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A Culvert Story
Out of sight most of the time, we expect culverts to carry flow beneath the roadways, whether in drought or in flood. As long as they do their job, most 
of us never give culverts a second thought.
IIHR Research engineer Marian Muste thinks about culverts a lot. Culverts in Iowa are frequently blocked by sedimentation and vegetation, which 
obstruct the flow and can cause the culvert to overtop during storms, producing local flooding and property damage. Clean-up of the culverts is costly 
in terms of time and effort, and needs to be repeated often at many Iowa sites.
Muste and his team have developed a culvert design that prevents blockage by sedimentation and vegetation. Muste says his goal was to create a 
self-cleaning system that would flush out the sediment deposits using the power of the stream flow itself. The solution does not require maintenance 
and can be implemented at the time of construction or retrofitted after the culvert is built.
Muste’s work began in 2009 with a study designed to understand the mechanics of the sedimentation process at culverts for various flow events. The 
problem, he said, was that although midwestern multi-box culverts are frequently blocked by sediment deposits, the mechanics of the sedimentation 
process (when and how it occurs) had until recently barely been investigated. Moreover, Muste wasn’t able to find an existing solution in the literature 
or elsewhere, so he set out to create a new solution that would meet the Iowa Department of Transportation’s (DOT) requirements.
Muste and his team used a triple set of tests to find a working self-cleaning culvert design. First, he built a 1:20 scale three-box culvert model to test 
the new designs. Next, he used numerical simulations to refine the geometry of 
the design and test it under a range of flow conditions. Finally, Muste and his 
team built a 1:5 scale model to assess the performance of their selected design.
He says they developed a self-cleaning design that proved its reliability and 
efficiency through an extensive series of tests. Rounded segments or fillets are 
set on the stream bottom immediately upstream of the culvert. The fillets slope 
toward the banks in an attempt to bring the culvert site back to its original 
shape. By doing so, the fillets direct the sediment through the central channel 
and restrict the extent of low-velocity areas on the stream side that are prone to 
sedimentation, while maintaining the effectiveness of the flow conveyance over 
a range of flows. 
The Iowa DOT has implemented Muste’s design as a culvert demonstration 
project on Highway 1 in Iowa City. Before deploying the new design, the team 
cleaned and monitored the culvert for two years in order to have baseline data 
for the demonstration. They used an Iowa Flood Center stream-stage sensor 
to provide real-time data on water levels, and a web camera to continuously 
record the culvert’s operation. Layers of sediment began to accumulate 
upstream from the two side channels almost immediately after it was cleaned.
Two years ago, the culvert was cleaned again, and the team installed the self-cleaning retrofit. The Iowa DOT and the city of Iowa City chose a new 
lining material for this purpose, concrete cast using flexible fabric forms. The revetment material consists of a “mat” filled with concrete, which 
results in a web of narrow flat moldings and raised ridges on the stream floor just upstream of the culvert. Muste’s team continues to monitor the 
culvert with special attention to sedimentation.
Since the self-cleaning design was implemented, Muste’s team has observed impressive improvement. “It is working very well,” Muste says. After the deployment 
of the new design, the sedimentation has almost disappeared. “We are very pleased to see that the culvert is now nearly ‘squeaky clean,’” Muste says.
The success of the new design has attracted the attention of the road hydraulics community and prompted an invitation for Muste to present a 
keynote lecture at the recent National Hydraulic engineering Conference held in August 2014 in Iowa City.
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Summer research produces an important step forward 
In a Vortex
W
hen James Buchholz arrived for a Summer Faculty Fellowship 
at the U.S. Air Force Academy near Colorado Springs, Colo.,  
last May, he was so excited to be back in the mountains, he 
immediately set out on a hike. 
The Assistant IIHR Research Engineer drove to the Florissant 
Fossil Beds, where he walked among the fossilized redwoods 
and then struck out on a hiking trail. “Of course, in May in the 
mountains, you never know what you’re going to get,” he says 
now. About halfway up the trail, he found himself in the middle 
of a hailstorm. Luckily, the hail was soft and slushy. “I was 
perfectly happy,” he says. “It didn’t bother me.” 
The assistant professor of mechanical engineering was surprised, 
though, when he got back to the visitor center and a woman 
asked to take his picture. He realized then that he was covered 
with hail. “I was white,” Buchholz says. “The top of my hat was 
white, my backpack, everything.
“It was a nice walk, though,” he adds.
Flow Control
Buchholz’s summer was off to an auspicious start. He was as 
eager to get started on the research as he was to be in the Rockies. 
Working with his Air Force adviser Tom McLaughlin, Buchholz 
planned to study the flow physics of vortices shed by flexible 
aircraft wings in stall flutter. It was an opportunity to expand the 
types of applications he had been studying and to learn something 
about flow control.
Buchholz was accompanied by University of Iowa PhD student Jim 
Akkala. Together, they designed and implemented an experiment to 
be conducted in the Air Force Academy’s Subsonic Wind Tunnel 
(with a maximum speed of Mach .6). Once they arrived at the 
academy, their research focus shifted to the problem of aircraft 
wing flutter. Once an aircraft wing is “perturbed” by turbulence or 
a bump, it can start to oscillate or flutter. The flutter can get worse, 
until the wing destroys itself — obviously a very bad outcome 
for anyone in the plane. Buchholz and Akkala set out to develop a 
model of the wing that could be tested in the wind tunnel.
Akkala was a key player in the success of the project, Buchholz 
says. “Jim was brilliant at designing these things. He’s extremely 
meticulous and was a huge factor in even getting this to work.” 
One issue was inducing the wing to flutter in the first place. “The 
problem is,” Buchholz says, “this wind tunnel is built like a tank.” 
Encased in steel and featuring interlocks on the doors, it was 
impossible to just reach in and give the wing a whack to get it 
started. Good luck was on their side, however, and the wing did 
eventually flutter.
James Buchholz in the new 
wind tunnel built at the IIHR 
Oakdale Annex.
(Right) The Blue Angels put 
on a show for graduation at 
the Air Force Academy.
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“This was really serendipitous,” Buchholz says. “We realized later 
that very small changes to the airfoil, which we would normally 
consider to be inconsequential, made the difference between the 
airfoil flutter self-starting or not. Several times, we stood there 
watching hopefully, and nothing happened.”
A Lofty Goal
Buchholz is especially interested in the physics of the vortices 
that develop on the leading edge of the wing. The formation 
and existence of these vortices result in very large aerodynamic 
forces, which can seriously damage wings or wind turbines. 
Using particle image velocimetry (PIV), they illuminated the flow 
around the model with a laser and took images of the micron-
scale droplets suspended in the flow. He and Akkala observed 
a very large source of vorticity contributing to a secondary 
counterclockwise vortex that is generated behind the clockwise 
leading-edge vortex. “They basically destroy each other,” 
Buchholz says. “One’s rotating one way; the other one’s rotating 
the other way. They mix and essentially cancel each other out.”
“We realized that very small changes to the airfoil made the 
difference between the airfoil flutter self-starting or not.”
—ASSISTANT IIHR RESEARCH ENGINEER JAMES BUCHHOLZ
Buchholz had already observed this secondary vorticity flux 
in his lab at the UI. He says the major step forward from 
the summer work was the characterization of the equivalent 
phenomenon in the case of stall flutter (a fairly different 
configuration), which Buchholz says has given us important 
information about how ubiquitous the phenomenon is. There 
are some differences from the flapping wing, but also many key 
similarities, which he says is good, because it suggests similar 
behaviors in other applications as well.
Next, they’d like to try to control the flow using the unique 
observations they’ve made of the flow itself. “We’ve identified 
this generation of secondary vorticity, which turns out to be very 
large,” Buchholz says. “Can we harness that somehow to regulate 
the strength of that dynamic stall vortex?” It’s a new idea, and 
one that merits further exploration. Buchholz hopes to continue 
the work next summer back at the Air Force Academy.
The ultimate goal is to understand and better predict the 
phenomenon. “That’s a lofty goal,” Buchholz says. “A lot of 
people have been working on that problem for a lot of years.”
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IIHR researcher takes on the bubbly wake
Tiny Bubbles
P
ablo Carrica tapped a pencil on the desk, impatiently watching 
his computer screen. He was running a simulation of the flow of 
oil and gas in an underground reservoir, a task he had completed 
hundreds, perhaps thousands, of times in his job at a large 
Spanish oil company. 
“The work was pretty repetitive, and not very challenging,” 
Carrica remembers. 
Later, when Carrica began searching for a new job, he was able 
to capitalize on an acquaintance with researchers at IIHR—
Hydroscience & Engineering to find a position in the institute’s 
ship hydrodynamics program. It wasn’t long before Carrica was 
hooked. “I realized that this was challenging and fun to do,” he 
says. “Maybe too challenging sometimes!” 
tiny Bubbles
Today, Carrica is running his own research program at IIHR 
with two main focus areas in ship hydrodynamics, both using 
computational fluid dynamics, or CFD. The first focuses on 
two-phase flow around ships. Carrica and his team want to better 
understand how bubbles form in the wake of a ship. The goal is 
to reduce the number of bubbles or design a countermeasure to 
obscure the bubbly wake, and thus make a ship harder to track. 
The tinier the bubbles, the longer they take to rise to the surface 
and dissipate.
Why should anyone care about a few tiny bubbles? The U.S. 
Navy cares a great deal, because a ship’s bubbly wake can easily 
be detected through the use of acoustics. “The goal would be no 
bubbles,” Carrica says, “but that is impossible. More likely is that 
you’ll be able to devise some kind of maneuver that will cut the 
wake so that the threat will be thrown off.”
Carrica and his team designed a tiny probe that they use in 
experiments onboard research vessels. “The probes are like tiny 
pins,” Carrica explains. The tips of the probes, which are made of 
sapphire, are only about 25 microns in diameter — smaller than a 
human hair. The probes are mounted to the research vessel’s hull, 
where they pierce the bubbles and enable researchers to measure 
their size and velocity. 
In 2009, the team conducted a series of these bubble-flow 
experiments onboard the U.S. Navy’s research vessel Athena, 
based in Panama City, Fla. Later, Carrica and his crew conducted 
similar experiments in fresh water at Coralville Lake, using one 
of the IIHR research vessels. That boat’s flat bottom offers a well-
understood, idealized geometry perfect for researchers who want 
to evaluate the interaction of bubbles with the boundary layer. PHO
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Pablo Carrica (far left) conducts research that evaluates the 
interaction of bubbly wakes with the boundary layer.
Carrica designed this probe (left and above) used in 
experiments on board research vessels. The tips of the 
probes measure about 25 microns in diameter — less than 
a human hair.
Under the sea
Carrica’s second area of interest focuses on the propulsion 
and maneuvering of submarines close to the water’s surface. 
Submarines are primarily designed to move underwater; as they 
surface, the propulsion system is impacted by the free surface 
of the water, causing undesirable forces on the submarine that 
complicate maneuvering. Researchers hope to better understand 
this interaction so a control mechanism can be developed to 
counteract the changes in propulsion.
Carrica and his team use CFDShip-Iowa, simulation software 
developed at IIHR and considered the most advanced CFD code 
in the world for ship hydrodynamics. The version in use today 
was introduced around 2003 and uses a completely different 
methodology than the original version. Carrica says researchers 
build a CFD model one block at a time, much like a child builds 
with Lego blocks. Researchers start by building the solver, which 
solves the fluid flow equations. Next, they can start adding 
capabilities, one by one. “The next would be motions, so you can 
simulate what the ship will do,” Carrica says. “Then you have to 
add the rudders, because they follow the parent object, but they 
move independently too.” More blocks follow, simulating cables, 
waves, and more. 
CFD developers create grids, which are overset one on top of the 
other. Each component has one grid or many grids, and they all 
fit together on the same point in space. A code determines which 
grid is going to be active at any point in time. “That has the 
advantage of allowing you to move things arbitrarily,” Carrica 
says. “You can start moving the rudders and the propellers and 
the ship itself.
“Like Lego blocks, you just build the whole thing together,” he 
explains. “The technology has the great benefit of allowing you 
to move these blocks independently in whichever way you want. 
You can simulate all the moving parts of these ships.”
Obviously, boredom is no longer a problem for Carrica — his 
work in ship hydrodynamics continues to fascinate him. “This is 
definitely what I like,” he says. “We have a lot of fun.”
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IIHR models one of the world’s largest wastewater infrastructure projects
Modernizing London’s Sewers
A
s rain pours down onto a London street, umbrellas pop open and 
pedestrians scatter. Small fast-moving rivers race down the street, 
eventually flowing into sewers beneath the city. The storm runoff 
quickly overtaxes the Victorian-era combined sewer system, 
parts of which are the “lost rivers of London” that were covered 
over as the city grew. Because the sanitary and storm sewers are 
combined, storm runoff quickly becomes more than the system 
can handle. Untreated sewage flows into the tidal River Thames, 
creating an unsightly mess and damaging the river’s ecosystem.
“People don’t realize what’s happening in the river,” says Bernard 
Woolfe, hydraulic lead on the Thames Tideway Tunnel (TTT) 
project that will modernize the London sewer system. “When 
they’re told, they’re pretty horrified.”
This sewer overflow scenario happens many times each year. 
The result is a significant environmental and aesthetic problem. 
According to the Thames Tideway Tunnel website, about 39 
million tons of combined sewage and stormwater discharge 
into the river in a typical year. The environmental impacts 
of these discharges are enormous for plants and animals — 
including humans.
“I’ve been down there at low tide,” says IIHR Research Engineer 
Jacob Odgaard. “It’s really bad. You have to hold your breath.” 
Odgaard, along with IIHR Engineers Andy Craig and Troy 
Lyons and a sizable crew of shop staff and students, are part 
of a massive effort to make London’s sewer system fit for a 
world-class capital city. It is, engineers say, one of the largest 
wastewater infrastructure projects in the world. 
Laboratory modeling related to the TTT project has been underway 
at IIHR since 2011, bringing in nearly $1 million in funding and 
requiring thousands of hours of work. “IIHR has remained at the 
forefront of research on deep tunnels and related hydraulic structures, 
working on projects in the United States and abroad, including 
Washington, D.C., Cleveland, Indianapolis, Toronto, Atlanta, Akron, 
and Abu Dhabi in the last 10 years alone,” Lyons says.
The TTT plan calls for the construction of a 19-mile tunnel 
system, more than 20 feet in diameter, deep beneath the river 
to intercept and store the combined sewage until it can be 
transferred for treatment at an expanded wastewater treatment 
works. IIHR is a key partner in the TTT project, conducting 
physical modeling to simulate movement of water and 
air through the many interception chambers, control gates, 
dropshafts, and deaeration chambers required to move the flow 
from the surface into the tunnel system. 
Why did TTT turn to a contractor thousands of miles away for 
these services? IIHR brings unique expertise, experience, and 
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facilities to the project, says David Crawford, chief engineer for 
systems integration on the TTT project. “There are not many 
laboratories in the world that can do it,” he says. “The quality of 
[IIHR’s] work is fantastic for us.”
Crawford says the IIHR team has proven competitive economically 
and technically. IIHR staff members are also able to meet a tight 
schedule, provide sophisticated testing, and cope with numerous 
changes to the models. Crawford says the relationship between 
IIHR and TTT, which includes staff members for CH2M Hill 
and Thames Water, has definitely evolved. “We don’t consider 
ourselves client and contractor,” he explains. “We’re here to solve 
our problems, and we’re all one team.”
“The people we’re working with [at IIHR] really understand our 
objectives,” adds TTT Hydraulic Engineer Joss Plant.
 
IIHR researchers construct the physical models required to 
improve and verify the design of the various hydraulic structures 
and to particularly verify the computational fluid dynamics 
(CFD) modeling. In fact, design specifications for some of the 
components were originally developed at IIHR. These include the 
vortex drop arrangement, in which flow spirals down a vertical 
shaft from street level to the tunnel, and the so-called baffle-
dropshaft, in which flow cascades down a number of baffles 
before entering the tunnel. 
Dropshafts are just one important aspect of the project’s complex 
network of tunnels, conduits, and interception chambers. Each 
structure is unique and presents its own design difficulties, thanks 
to the complex infrastructure entangled beneath the city of London, 
Odgaard explains. 
Despite its significant cost, Craig says the Thames Tideway Tunnel 
is crucial for the water environment and economic resources 
of London and the U.K. Odgaard agrees. “It’s not glamorous 
research,” he admits. “But it’s one of those projects that you really 
like to be involved with because it has such an impact.”
Lyons agrees, and points out that many larger cities are adopting 
similar strategies to deal with combined sewer overflows. And 
IIHR is ready with expertise and experience to help.
Plant adds that the TTT team has come to depend on IIHR. “We 
know we’re going to get quality results back,” he says. “Here, no 
problem is too big.”
(Above) Bernard Woolfe (left) and Joss Plant of London-based TTT team discuss a laboratory 
model with IIHR’s Jacob Odgaard (center) and Troy Lyons (right). (Below) Inside the Victorian-
era London sewers.
“Here [at IIHR], no problem is too big.”
—TTT HYDRAULIC ENGINEER JOSS PLANT
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Researchers solve the problem of combined sewer overflows
The IIHR Dropshaft Solution
I
IHR director Jack Kennedy sat at the large oak table in his office, 
flanked by four of IIHR’s research engineers: Subhash Jain, Rob 
Ettema, Jacob Odgaard, and Tatsuaki Nakato. The large number 
of IIHR consultants was meant to impress the representatives of 
the Milwaukee Metropolitan Sewerage District (MMSD) who 
sat across the table. Kennedy wanted the MMSD representatives 
to know that IIHR was ready to tackle any water problem it was 
given. It’s true that IIHR had little experience with installing 
large underground wastewater-storage systems, but no matter. 
Kennedy believed in IIHR’s ability to devise practical solutions. 
Desperate in Milwaukee
It was the early 1980s. Milwaukee was facing a water problem 
that plagued many large and growing cities. Their storm-sewer 
systems, which carried mixed stormwater runoff and sewer water, 
(Right) IIHR Director 
Jack kennedy led the 
institute to a national 
leadership position in the 
area of underground CSO 
structures.
(Below) Members of IIHR’s 
research team with meet 
with representatives of 
the city of Milwaukee to 
observe model tests. 
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had functioned well as long as the city remained relatively small. 
But these systems now were being outgrown and overloaded, a 
result of rapid population growth and the impermeable pavement 
that was increasingly covering urban land surfaces. When large 
rainstorms hit, the cities’ sewers would overflow and spew foul-
smelling, polluted water into basements and streets, rivers and 
lakes. Not only were these “combined sewer overflows” (CSO) 
untenable, they also violated the mandates of the nation’s 1972 
Clean Water Act. 
Milwaukee was desperate for a solution. It was clear that some 
sort of storage system would have to be constructed, something 
capable of holding large quantities of CSO water during storms 
until the water could be pumped, gallon by gallon, into the 
city’s water-treatment plants and safely released into natural 
waterways. The massive storage system would have to be 
constructed underneath the bustling city — there was no space 
for it elsewhere.  
But what type of dependable water storage facility could 
be constructed at a reasonable cost? Chicago, a hundred 
miles south of Milwaukee, had been fiddling for years with 
its underground Tunnel and Reservoir Plan (TARP). TARP 
involved football-field-sized reservoirs interconnected by 
gigantic conduits, all drilled into bedrock. But TARP had 
ongoing problems with the system’s dropshafts — the long, 
wide pipes that fed excessive water from the ground surface 
down into the reservoirs. Air would become trapped in the 
down-flowing water and “burp” back upward, throwing 
manhole covers into the air, or CSO water would surge upward 
through the shafts and spout into the streets. Entrained air in the 
downflowing CSO water also could create massive, possibly 
damaging vibrations. And costly deaeration chambers were 
necessary for the increasingly-complex underground systems. 
These and other problems required ongoing solutions, which 
drove TARP’s cost higher and higher. Milwaukee wanted an 
affordable system that would work from the start.
swirling Waters
As the day’s discussions wore on, IIHR’s researchers realized that 
they would first need to conduct a literature search on dropshaft 
function, and then perform model studies in IIHR’s laboratories 
to test whatever dropshaft modifications they proposed. The 
researchers set to work. 
In those pre-Internet days, a literature search meant writing 
letters to request research papers from a variety of sources. The 
typewriters were set into motion, and research papers started 
to appear in IIHR’s mailbox. Within a few months, IIHR had 
a plan: spiraling the down-flowing water around the outside of 
the dropshaft, thus creating a twisting vortex flow that avoided 
TARP’s unstable-air-entrainment problems. 
But how could the water be set swirling? Again the researchers 
searched the literature for alternatives, deciding to try a tangential 
water inlet described in a Russian paper, which shot the water 
into the dropshaft at an angle, thus twisting it rapidly around the 
dropshaft walls. But how would this tangential inlet work for 
Milwaukee? First small, then large model tests were conducted 
at IIHR. The tests served as tools in IIHR’s development of a 
simple descending tangential ramp that was easier to construct 
and smaller than other vortex-flow inlets. MMSD representatives 
returned to IIHR to observe the model tests and then started 
construction. 
A Design triumph
The system was a success: It was relatively inexpensive to 
construct and it worked as intended. In fact, it worked so well 
that the design soon was adopted by other large cities. IIHR 
had, with a single dropshaft project, become an expert on 
underground CSO storage structures, an achievement that 
the institute claims proudly to the present day. (See page 30 
for a description of IIHR’s current efforts with London’s 
underground water storage tunnels.) 
Soon IIHR was busy designing alternative dropshafts to meet the 
specific demands of other large cities. Phoenix needed a system 
that completely eliminated expensive deaeration chambers; 
IIHR’s helicoidal ramp, which incorporated twirling vanes into 
the dropshaft, proved to be a successful alternative. Tokyo, with 
its extreme space constrictions, wanted to eliminate the tangential 
water inlet; IIHR did so by modifying the helicoidal ramp, 
incorporating twirling vanes at both the top and bottom of the 
dropshaft to avoid air entrainment. 
Subhash Jain became the go-to person for these projects, a 
role that he played until he retired in 2003, after which he still 
returned to IIHR’s labs when specific projects demanded his 
expertise. He estimates that during his career, he has worked on 
dropshaft structures for 10 cities.
But his career focus all began more than 30 years ago 
with Milwaukee, which today claims that its Deep Tunnel 
underground wastewater storage system has captured and cleaned 
more than 98 percent of the city’s CSO flow since it started 
operation, an amount that has kept 100 billion gallons of polluted 
water out of Lake Michigan. That’s no small achievement for that 
city, or for IIHR. 
IIHR had, with a single dropshaft project, become an expert on 
underground water storage structures.
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Finding a Way
In 2009, Beda LuIteL Left a  
refugee camp in Nepal with his family, 
headed for Boise, Idaho. They had spent 
a total of 18 years in the camp, between 
their deportation from Bhutan and their 
resettlement in the western United 
States. After living in the camp for seven 
years, Luitel and his family learned that 
their drinking water was contaminated 
with dangerously high levels of arsenic. 
It was a painful lesson.
“Water is a very important entity,” 
Luitel says. “There’s either too much 
water, too [little] water, pollution, 
drought, or flood.”
Luitel, a graduate research assistant, 
does not study groundwater quality, 
however. Under the supervision of IIHR 
Assistant Research Engineer Gabriele 
Villarini, Luitel studies hurricanes. 
Since he joined IIHR in June 2013 after 
receiving a BS in civil engineering 
from Boise State University, Luitel has 
analyzed every hurricane that has made 
landfall on the continental United States 
between 2007 and 2012. 
The project’s objective is to develop a 
model that can be used to predict whether 
a tropical cyclone will develop into a 
hurricane, therefore allowing adequate 
preparation for dangerous weather. Luitel 
is also characterizing rainfall associated 
with tropical activity to determine 
whether satellites are accurately 
predicting rainfall events. Villarini and 
Gabriel Vecchi of Princeton University’s 
Geophysical Fluid Dynamics Laboratory 
received a $300,000 grant for the project 
from the National Science Foundation in 
May 2013.
“[Luitel] had a pretty steep learning 
curve, which has become flatter and 
flatter over the past year or so,” Villarini 
says. “Even though his journey has just 
started, I am sure he will make very 
significant contributions to the scientific 
community in the years to come.”
For Luitel, the journey has seemed like 
a long one.
Luitel was 10 years old when more 
than 100,000 Bhutanese people of 
Nepalese origin were forced to leave 
Bhutan during a 1988–92 government-
enforced ethnic cleansing. Luitel 
stepped foot in school for the first 
time at age 11 in a refugee camp in 
the Jhapa district of southeast Nepal. 
High school was more than three hours 
away by car from the Goldhamp Camp 
where he lived with his family and 
more than 9,000 other refugees.
“We weren’t supposed to work,” Luitel 
says. “But we found a way.”
Despite the challenge of receiving and 
financing an education in Nepal, Luitel 
earned a BS in physics from Tribhuvan 
University in Biratnagar. He had 
originally wanted to study engineering, 
but it was too expensive; he ultimately 
paid for his studies by tutoring high 
school students in physics. 
“After coming [to the United States], I had 
no idea that I would go back to school, 
because I was fed up with studying,” 
Luitel says. “But I saw numerous 
opportunities here.”
Encouraged by his advisors in the 
McNair TRIO program at Boise 
State, Luitel applied to five different 
professional programs. The University 
of Iowa accepted him immediately 
as a research assistant, and IIHR also 
offered the best pay, he admits. “Having 
two kids and going to school full-
time is quite challenging, both in time 
management and financially,” he says.
Luitel, his wife, and their children live 
in Iowa City, near his parents and four of 
his siblings and their families. “I didn’t 
know the winters were so crazy here,” 
Luitel says. “But it’s okay. I survived.”
By sHIAnnE GRUss
s t u d e n t  P R o f I l e  :  b e d a  l u I t e l
since he joined IIHR in June 2013 after receiving a bs in 
civil engineering from boise state university, beda luitel 
has analyzed every hurricane that has made landfall on the 
continental united states between 2007 and 2012.
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The Reluctant engineer
fa c u lt y  P R o f I l e  :  H . s .  u d ay k u m a R
IndIa natIve H.S. udaykumar 
(Uday) recently took his parents on a 
pilgrimage to the Himalaya Mountains. 
Even as he struggled to drive on the 
rough, narrow roadways, Uday was 
struck by the beauty he saw around him. 
Then Uday noticed his father, a civil 
engineer, gazing at the hills with an 
altogether different look in his eyes. His 
father asked, “You know what would 
be a good idea? A ropeway connecting 
these two hills.” Uday cringed, and at 
that moment, something he had known 
for some time became crystal clear. “My 
dad’s the real engineer at heart. I’m a 
reluctant engineer,” he admits. “I still 
don’t want to be an engineer most days.” 
Uday is an IIHR research engineer 
and a professor in the Department of 
Mechanical and Industrial Engineering. 
He uses computational methods to 
solve complex issues. “I find myself 
drawn to problems that are difficult,” 
he says.
a Voice for change
But what Uday would really like to do 
is to drive energy policy at the state or 
national level, influencing policy-makers 
as a writer and scholar. He’s interested 
in the social and behavioral issues that 
impact the way we use energy. He wants 
to make a difference.
It all started with a project in India 
focused on deforestation. Uday learned, 
to his amazement, that about one-third 
of the people on the planet cut wood 
every day for fuel. India in particular is 
facing a deforestation crisis. The loss 
of forest ecosystems and wildlife shook 
Uday. “That was a huge wake-up call for 
me,” he says. “I started thinking about 
energy in a very different way.”
The experience seemed to open parts of 
Uday’s brain that had been dormant until 
then. For years, he had been an engineer 
who believed that technology could fix 
the world’s problems. “It became clear 
to me that it’s not technology that fixes 
problems — it’s behavior,” Uday says. 
After his experiences in rural India, 
Uday began to re-examine the 
assumption that technology can be 
harnessed to save the world. “No 
amount of technology we create will 
solve the world’s problems as they stand 
today,” he says.
“When you start questioning your 
fundamental assumptions, then you’re in 
trouble!” he says.
making a difference
Uday is trying to figure out how to 
leverage his role as a researcher, educator, 
and scholar to influence how society at 
large thinks and acts on energy choices 
and policies. Meanwhile, he is finding 
ways to make a difference. Uday is 
writing a book on energy and society, 
and working with NGOs to bring about 
meaningful, sustainable changes in rural 
India. He teaches a course on green 
energy each summer at the Chinese 
University of Hong Kong. He works with 
students in his Energy Systems class and 
the UI Power Plant to figure out ways to 
move the university’s power plant toward 
a more sustainable operation. Uday also 
led a project that developed the Hawkeye 
Solar Cooker with a group of UI students. 
The cooker uses solar energy to cook 
food, and boil water, reducing the need to 
cut firewood. 
It’s just a start, but Uday says working 
with students gives him hope, because 
they are so tuned in to the problems 
that started him on his odyssey. “I think 
younger people have a gut sense that 
something is not right,” Uday says. 
Uday’s family includes wife Sarah 
Vigmostad (an IIHR assistant research 
engineer) and two daughters, Mira (12) 
and Vidya (5). 
For Uday, the new chapter in his career 
has been somewhat unexpected. “I 
surprise myself all the time,” he says. 
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H.S. udaykumar (left) and graduate student Matt Mercer 
with the Hawkeye Solar Cooker, which is designed to 
provide a sustainable method for cooking food.
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She’s a Rocker
StepHanIe SurIne uSed to coLLect  
rocks on the shores of Lake Superior in 
Michigan’s Upper Peninsula. She would 
fill an empty ice cream bucket with 
rocks, tote the bucket home, and polish 
up her finds. 
“At the time I didn’t realize that was 
something people did for a living,” she 
says. “It was just fun.”
Surine is still having fun in her work 
for the Iowa Geological Survey, which 
became a part of IIHR in 2014 (see story 
page 4). “There’s always something 
challenging coming in the door,” she says.
Surine is a geologist and coordinator 
of STATEMAP, a federal program that 
supports geological mapping. In recent 
years, the IGS has focused its mapping 
efforts on developing areas and impaired 
watersheds. In both cases, Surine says, 
the idea is to provide information to 
support better decision-making. As cities 
and towns grow, city planners need good 
information about the distribution of 
geologic units and their characteristics to 
make smart decisions. The same is true 
for impaired watersheds. Understanding 
the geology can help identify and protect 
areas that are particularly vulnerable to 
groundwater contamination, as well as 
help with flood management. 
Surine uses computer software to create 
the detailed geological maps. The 
process is challenging and fun, although 
Surine says she sometimes misses the 
days of drawing the maps by hand. She 
also enjoys fieldwork, although IGS staff 
spend more and more of their time in 
front of computers.
Surine is a specialist on Quaternary 
geology, which refers to the last 2.6 
million years of Earth history and 
includes everything above the bedrock 
layers in Iowa. 
The Upper Peninsula native earned a 
BS in geology at Grand Valley State 
University near Grand Rapids, Mich., 
and a master’s in geoscience at the 
University of Massachusetts-Amherst. 
Surine and her husband Tim have twin 
3-year-old boys, Sam and Chris. She 
says the boys love exploring the natural 
world. “It just seems like anything we 
show them, they want to know more 
about it,” Surine says.
Surine is optimistic for the long-term 
future of the IGS as part of IIHR, but 
she knows there will be growing pains. 
“We’ve got some growing to do,” Surine 
says. “But I think we’re all very excited by 
the prospects of working at the university.”
s ta f f  P R o f I l e  :  s t e P H a n I e  s u R I n e
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penny davIS LIkeS to Say tHat Her 
daughter Caroline never grew out of the 
sandbox.
Today, Carrie Davis, an assistant 
research scientist at IIHR—
Hydroscience & Engineering, often 
spends her days knee-deep in riverbeds, 
monitoring water quality. Before joining 
IIHR as a postdoc in 2011, Davis was a 
contract geologist for Iowa Geological 
& Water Survey at the University of 
Iowa Oakdale Campus. She’s now based 
at the Lucille A. Carver Mississippi 
Riverside Environmental Research 
Station (LACMRERS) in Muscatine, 
Iowa.
Davis holds several degrees in geology 
and geophysics, including a PhD from 
the University of Missouri-Rolla, and 
says her studies flowed naturally toward 
water quality. All of her research 
seems to cycle back to the same issue: 
How does water quality change from 
upstream tributaries to larger rivers, and 
what are the drivers for these changes?
“If I’m driving down the road and see 
a water body, I do think about what’s 
coming downstream,” Davis says.
Davis oversees 22 water-quality 
monitoring stations—up from just 
seven sites two years ago—that look 
specifically at nitrates, dissolved oxygen, 
turbidity (murkiness), and several other 
water-quality parameters in streams 
and rivers in the Iowa-Cedar and Skunk 
River watersheds. Davis and a team of 
field technicians, graduate students, and 
other researchers can now access data 
online before analyzing it. The team has 
recently begun to compare yearly data 
for various field sites.
While Davis admits it can be a challenge 
to deal with so much data, which come 
in every few minutes from the sensors, 
it’s worth it when she gets to interact 
with the public. “We often have curious 
property owners, farmers, and other 
folks who stop by our field sites to see 
what we’re doing,” Davis says. “It is 
so fulfilling to talk with folks about the 
purpose of our water-quality monitoring 
and what it means for them personally.” 
A friend once observed that Davis treats 
her life like an experiment. “I really like 
diving into the data and seeing what’s in 
there,” Davis says. “I’m trying not to be 
boring, but I do like taking work home 
with me.”
R e s e a R c H  s ta f f  P R o f I l e  :  c a R R I e  d a V I s
By sHIAnnE GRUss
Davis is also collaborating with a 
research group at the University of 
Nebraska-Lincoln, which seeks to 
understand the patterns of nitrate 
movement from agricultural landscapes 
to the typical Midwestern watershed, 
particularly after periods of drought. 
With several IIHR colleagues, she’s also 
conducting research funded by the Iowa 
Nutrient Research Center based at Iowa 
State University (see story page 10).
Davis says she has always been 
fascinated by agriculture and farming and 
loves knowing that her research could 
affect farming in a positive way.
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tHe nIgHt waS warm, and campuS 
seemed deserted. But if passersby had 
looked up at the right time, they would 
have seen two young men climbing up 
the outside of the Engineering Building, 
hand over hand, swinging into an open 
window on the third floor. 
Cat burglars? No, just wannabe 
computer programmers. Mark Wilson, 
who was at that time a first-year UI 
student, remembers how he and a 
friend would scale the building so they 
could sit and play at the terminal to 
the university’s main frame computer. 
The hallway door was locked, but the 
window remained open because the 
building wasn’t air conditioned. The 
exterior wall of the building itself 
offered convenient handholds and 
footholds, perfect for climbers. 
Wilson says they’d play for hours, trying 
hard to look like they were supposed to 
be there. 
What’s Not to Like?
s ta f f  P R o f I l e  :  m a R k  W I l s o n
Clearly, Mark Wilson likes a challenge. 
Now director of research computing at 
IIHR, he started out at the university as 
a music major. Music was important to 
him, but in his first semester at Iowa he 
decided to switch to engineering. The 
saxophonist continued to be active in 
music, however, performing with the 
marching band and the Johnson County 
Landmark jazz band. 
Wilson majored in civil and 
environmental engineering, but his focus 
was in the new biomedical engineering 
program. He went on to earn a master’s 
degree in mechanics and hydraulics, in 
the days when Hunter Rouse was the 
dean of the College of Engineering. 
After graduation, he went to work for 
the Department of Orthopedic Surgery 
at the UI hospital. He was involved in 
the development of several biomedical 
devices related to scoliosis. He also 
worked in the Gait Lab, studying how 
people walked. “I can still recognize 
people more by how they walk than by 
their faces,” Wilson says.
He also got his formal start in 
electronics and computer programming 
in orthopedics. That was the era of 
punchcard computing, and Wilson 
remembers that sometimes the cards 
numbered in the thousands. He’d 
sometimes hand off his boxes of 
punchcards to the computer operators at 
midnight with a pizza to encourage them 
to run his massive job. 
After a year as a graduate student in 
the physics and astronomy department 
and a stint as a full-time employee at 
the UI Center for Computer-Aided 
Design (CCAD), Wilson came to IIHR 
in 1989. He remembers his job interview 
with IIHR Director Jack Kennedy. “He 
asked me some questions that I really 
didn’t want to answer,” Wilson says. 
“[Kennedy] slapped the table, leaned 
forward, and said, ‘That’s not an 
answer!’” Wilson got the job anyway. 
Working with Kennedy was interesting, 
Wilson says. “He talked to everybody. He 
was very interested in what everybody 
was doing and how they were doing it — 
and how well they were doing it.”
In his 25 years at the institute, Wilson 
has overseen the standardization of data 
acquisition and the creation of Helium, 
the university’s high-performance 
computing cluster. With Professor 
Ching-Long Lin, Wilson was able to 
bring together a group of researcher/
investors willing to contribute money 
to the project in exchange for access. 
A local user group governs its use and 
future. Wilson says that Helium has 
been very successful, and last year it 
was joined by Neon, a newer version. 
Wilson says he’s pleased to see Helium 
successfully roll over to Neon. “I think 
we have a sustainable model,” he notes.
“I feel like I have the best job in the 
university,” Wilson says. “There are lots of 
interesting problems. What’s not to like? 
You have dirt and water and lasers and 
sand and computers. If you’re an engineer, 
that’s a lot of fun stuff to play with.”
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from maIntaInIng goLf courSeS to 
constructing water handling systems, 
water has always been a part of Brandon 
Barquist’s career.
As an undergraduate at Iowa State 
University, Barquist spent his weekends 
setting up and tearing down for rock ‘n’ 
roll concerts, operas, sports events, and 
banquets at C.Y. Stephens Auditorium 
and Hilton Coliseum in Ames. His 
college years were otherwise devoted 
to studying horticulture, specifically 
turf grass management. While he 
set up the stage for artists like KISS, 
Tim McGraw, and Widespread Panic, 
Barquist planned to one day manage his 
own landscaping design and install firm.
With experience in construction, 
agriculture, and maintenance, he 
joined IIHR in 2007 as a research 
assistant. Now, Barquist spends his days 
surrounded by dropshafts, flumes, and 
pumps in the IIHR mechanical shops, 
which dot the east bank of the Iowa 
River. “I had never seen a job requisition 
that lined up with everything I had done 
in my life up to that point,” he says. In 
2010, he became assistant shop manager, 
and in 2013 he was promoted to shop 
manager. “I have a roof over my head 
and all the power tools I could ever 
want,” Barquist says.
After graduation from Iowa State 
and a stint at a Professional Golfers 
Association course in Kansas City, 
Barquist returned to Iowa to continue 
his golf course career. He served as 
assistant superintendent at Elmcrest 
Country Club in Cedar Rapids, and 
then worked at Country Landscapes in 
North Liberty before he suffered a back 
injury. “I finally came to the conclusion 
that I didn’t want to do golf course work 
for the rest of my life,” Barquist says. 
“It’s a 24/7 job, where you’re always 
depending on the weather and you have 
350 bosses to keep happy.”
Barquist admits that his position at IIHR 
can at times be challenging, especially 
when it comes to motivating employees. 
“Coming up the ranks, I know how 
fast I can do something, but it’s hard 
to judge how fast someone else could 
do the same thing,” he says. He also 
doesn’t get as much hands-on work 
as he would like. While he went from 
building ponds and waterfalls to helping 
design entire wastewater systems, the 
bulk of Barquist’s work now takes place 
at his desk. He oversees the fabrication 
of physical modeling projects such as 
Thames Tideway Tunnels Project, which 
aims to improve London’s outdated 
sewers and reduce pollution of the city’s 
waterways [see story page 30].
Outside of the shop, Barquist 
occasionally volunteers at the North 
Liberty Fire Department and has helped 
organized river clean-ups. His wife, 
Kara Barquist, is an assistant nurse 
manager at the University of Iowa 
Hospitals and Clinics. They are eagerly 
anticipating the birth of their first child 
in early 2015.
Barquist is an expert at adapting to new 
roles and new expectations, as he’s 
proven at IIHR. “I am proud to be a 
part of IIHR’s longstanding reputation 
for excellence in hydraulic research, 
and I will do my part to further that 
reputation,” Barquist says.
s ta f f  P R o f I l e  :  b R a n d o n  b a R q u I s t
By sHIAnnE GRUss
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wHen marIa Laura BenInatI 
visited IIHR and the University of Iowa, 
it was love at first sight. Beninati says 
she felt instantly embraced and could 
immediately see herself working and 
thriving at IIHR.
When IIHR Research Engineer Forrest 
Holly later called Beninati to tell her she 
had a full Iowa Presidential fellowship, 
Beninati didn’t hesitate. She was on her 
way to Iowa.
Beninati grew up near Philadelphia, one 
of three daughters. Her parents, both 
professionals, had immigrated to the 
United States from Argentina. Her 
mathematician mother and physician 
father raised the girls in an organized, 
scientific home. Beninati followed in their 
footsteps, excelling in math and science. 
She enrolled in college at age 17 at 
Drexel University with a double major 
in architectural engineering and civil 
engineering. It was a five-year dual-
major cooperative program, and after 
earning two BS degrees from Drexel, 
Beninati worked full-time for a municipal 
water company and started work on a 
master’s degree in civil engineering and 
hydraulics. “I felt like hydraulics was 
very challenging,” Beninati says. “Every 
problem is distinct and you have to build a 
method to solve it. It kept me entertained 
and challenged.”
Beninati discovered she loved 
hydrodynamics and earned a master’s 
degree in mechanical engineering. Her 
faculty advisor suggested that if she 
wanted a PhD in hydraulics, there was 
only one place to go — the Midwest. 
That was enough to get Beninati in her 
car and on the way to Iowa. She signed 
on with Professor Jeffrey Marshall to do 
work on vortex-dominated turbulence 
that yielded four publications. 
“I had a wonderful time there,” she says. 
A successful team-teaching experience 
with Marshall revealed a natural talent 
for teaching. If she did not pursue it, 
Marshall said, she would be throwing 
her gift away. 
Nine years later, Beninati is now a 
tenured faculty member at Bucknell 
University in Pennsylvania, a selective 
private liberal arts institution with a 
highly ranked engineering program. 
Teaching is central and highly valued at 
Bucknell. “Research is important, but 
it’s not the most important thing,” she 
says. “Teaching is first.”
Beninati leads a thriving research 
program in marine renewable energy. 
She took over a research hydraulic 
flume that had been unused at Bucknell 
for some time and made it her 
own. Beninati wrote a proposal and 
received $200K in funding to study 
the environmental effects of marine 
hydrokinetic technologies, specifically 
how sediment behaves in and around 
support structures near turbines placed 
in river currents. “I would say my 
research has taken off,” Beninati says.
At Bucknell, getting students involved 
in the research is key. “If you’re training 
undergraduates using sophisticated 
fluid diagnostic equipment in the lab, 
[Bucknell] values it,” Beninati explains. 
Beninati’s husband Ahrmed Lachhab 
now teaches at Susquehanna University, 
just 12 miles from Bucknell. They have 
three daughters, Sophia (11), Layla (9), 
and Nadia (7). “We’re trying to train 
them to be young women scientists,” 
Beninati says. 
Beninati and her husband are both 
nostalgic about their time in Iowa. 
They miss everything, from Iowa 
beef to peaches ’n‘ cream sweet corn 
to Hawkeye football games. “I had a 
wonderful experience,” Beninati says. 
“We had that sense of belonging to the 
institute.”
She adds, “I think we carry a piece of 
Iowa City with us.”
The Iowa embrace
a l u m n I  P R o f I l e  :  m a R I a  l a u R a  b e n I a n at I
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Turnaround Guy
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after a Long day of duck HuntIng 
on the Mississippi River, the Ashton 
men gathered in the family’s small cabin  
for food, camaraderie, and male bonding. 
As the youngest son, Jim Ashton relished 
the chance to kick back with his father, 
two older brothers, and uncles around 
the fire. Once everyone was relaxed, one 
of Ashton’s uncles would always break 
out a slideshow — of his most recent 
engineering project.
“I was born an engineer,” Ashton says with 
a chuckle. His father, two uncles, and his 
brothers George and Bill were all civil 
engineers and graduates of the University 
of Iowa. In fact, one of the uncles (the one 
with the slideshow) was also a professor at 
the UI College of Engineering. 
“It was obvious I was going to be an 
engineer, too,” Ashton laughs.
spurred by sputnik 
After a good but unremarkable academic 
career in high school, Ashton came to 
Iowa City and transformed himself into 
P R o f I l e  :  J I m  a s H t o n
an extraordinary scholar. He got a B+ in 
Rhetoric as a first-year student, which 
was the lowest grade he ever received. 
He was the valedictorian of his UI 
class in 1964 with what was the highest 
grade point average in the history of 
engineering at Iowa.
Those undergraduate years at Iowa meant 
a lot to Ashton. Although he went on to 
earn graduate degrees at MIT (MS, PhD)
and Harvard (MBA), his loyalty to the 
University of Iowa is very strong. He 
believes the engineering education he 
received at Iowa was exceptional, and 
prepared him well for his graduate studies 
and career. In the early 1960s, his mentors 
at the University of Iowa encouraged 
him to take new courses on computer 
programming and numerical methods 
for engineering. “That wouldn’t have 
happened at very many schools,” Ashton 
says. “I would never have been prepared 
like I was if it weren’t for Iowa.”
But Ashton didn’t spend all his time as 
an undergraduate hammering away at the 
books. He ran cross country as a walk-on 
and belonged to the athletic fraternity. “I 
have a very warm feeling toward the four 
years I spent at Iowa,” Ashton says. “Not 
only do I think I got a super education 
there, but I also enjoyed school and had a 
lot of fun.”
After graduation, Ashton got a National 
Science Foundation fellowship for 
graduate study at MIT, where he 
completed a master’s degree and a PhD 
in just two and a half years. It would have 
been even faster, but once MIT officials 
realized how quickly Ashton was moving 
through the program, they threw some 
obstacles in his way to slow him down. 
doing the Right thing
Ashton’s star continued to rise at 
General Dynamics, where he led the 
group that developed and built the F-16 
fighter plane, one of the most successful 
airplane programs in the history of the 
U.S. military. The first F-16 rolled onto 
the runway in 1978, and the fighters are 
still being built for export today. “To 
this day, if an F-16 flies by or I see one 
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Jim Ashton is in third place in this two-mile race, 
behind Larry kramer and Ralph Trimble. Iowa won the 
Big Ten title in both indoor and outdoor track in 1963.
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This has been a transitional period 
for IIHR. The addition of several 
components of the Iowa Geological 
Survey to the institute has brought with 
it a host of new opportunities in terms 
of research and grant activity. With 
the new capabilities of IGS scientists, 
the institute can pursue new avenues 
of research that take advantage of 
expertise in the mapping of Iowa’s 
earth and mineral resources, innovative 
geophysics techniques, groundwater 
modeling, and more. These new research 
areas dovetail nicely with IIHR’s core 
expertise in fluids-related research and 
modeling, and will also contribute to 
many ongoing IIHR research projects. 
As these exciting new avenues of 
research open up, some others are 
reaching the end of their natural lifespan. 
This continued process of growth and 
adaptation is a healthy one for the 
institute. We’re excited about the new 
opportunities, and looking forward to 
important new research. 
When taken together with last year’s 
new focus on the area of water 
sustainability, IIHR now enjoys 
significant diversity in the proposals 
we submit and the grants we expect to 
receive. The pace of new grant proposal 
submissions remains brisk, forecasting a 
vigorous financial future for the institute.
the Fiscal Year in Reviewon television, I get this warm feeling,” Ashton says.
After Ashton’s great success with the 
F-16, the chairman of the board at 
General Dynamics asked him to take on 
the nuclear submarine program. Ashton 
agreed, and stepped into what he calls an 
“unbelievable mess.” 
Ashton, who had been on track to take 
over the top job at General Dynamics, 
now found himself trying to clean up a 
quagmire of waste and mismanagement. 
Ashton says he reflected a lot on how 
best to manage the problem, but he never 
once thought about ignoring it. “It would 
have probably been good in some ways 
for my career, but that wasn’t one of the 
options,” he says. “Good Iowa people 
don’t do that.” Ashton took his concerns 
to the top at General Dynamics, and he 
was summarily fired for his efforts. 
“I think I did the right thing,” he says. 
“But it changed everything.”
mr. fix-It
It was a major setback, but Ashton 
moved on to new challenges. He 
developed a reputation as a “turnaround 
guy,” who could take on a floundering 
company and make it profitable and 
functional. At FMC Corporation in 
Minneapolis, for example, he took on a 
poorly performing defense company and 
transformed it into a thriving business 
with $37M in profits. He achieved 
similar results at a number of other 
companies.
How do you do that? In part, Ashton 
credits his father, a manager at the U.S. 
Army Corps of Engineers. “Some of 
it’s Iowa values,” he says. “It clearly 
goes back to my dad and how he 
thought about other human beings. It 
has something to do with having a 
fundamental belief in the dignity of 
other people.”
His belief that people by and large want 
to do good, meaningful work has had 
amazing results. Ashton isn’t afraid to ask 
people to work hard and strive for difficult 
goals. In the end, he says, it’s about 
trusting people and believing in them.
giving back
Ashton’s considerable career success, 
along with his love for the University of 
Iowa, led him to look for a way to make 
a difference in the world. His generous 
gifts helped make the renovation 
and expansion of the UI engineering 
building a reality in 2001. With his 
brother Bill, who also ran cross country 
at Iowa, he helped create a beautiful 
cross country course in 2004. And he’s 
established two named professorships 
in the Department of Civil and 
Environmental Engineering to honor his 
brothers, Bill and George. 
“I’ve had the good fortune to make some 
money, and I don’t have the ambition to 
see how much I can spend,” Ashton says. 
He says the university did a wonderful 
job helping him get a superior education 
in every way. He says he hopes his gifts 
will help the university extend the same 
opportunities to others. 
Ashton and his wife Glenda live in 
Dallas; they have five children and 12 
grandchildren. People often ask the 
72-year-old when he’s going to retire. 
“The answer is, I don’t have any plans 
to retire,” Ashton says. “I get to do all 
kinds of fun things now. My career 
hasn’t always gone the way I thought 
it was going to, that’s for sure. Some of 
it wasn’t fun. Mostly, it’s worked out 
wonderfully to my advantage. I think 
I’ve done some useful and worthwhile 
things. You can’t feel much better about 
what you do than that.”
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 2013 2014
Graduate Students $131,498 $157,783
Postdoctoral Associates $39,669 $23,703
Research engineers $239,860 $559,814
Facilities & equipment $1,493,359 $456,861
total IIHR Internal Investments $1,904,386 $1,198,161
Fiscal Year 2004 to 2014 external and Internal Research Funding
IIHR Internal Investments
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f I n a n c I a l  R e P o R t
the Fiscal Year in Review
Fiscal Year 2014 external Research Funding by Sponsor 
($14,806,963 Total)
DOt, UsDA, Other Fed Govt : $3,659,158 : 25%
DOE, nAsA : $671,283 : 5%
nsF : $2,049,519 : 12%
Corporations : $794,966 : 5%
nIH : $1,713,821 : 11%
state Appropriation (IFC) : $1,500,000 : 10%
Iowa state, Other Govt : $2,167,290 : 15%
Army, navy, Air Force : $2,683,746 : 18%
Contract work continues to be a 
particular area of strength for IIHR. One 
example of the institute’s substantial 
growth in this area over the last several 
years is work for the city of London’s 
Thames Tunnel Project (see story page 
30). With IIHR’s unique numerical and 
physical modeling tools, backed up by 
significant experience and documented 
success, we can provide our clients 
with projects completed effectively and 
on time. IIHR’s Engineering Shops & 
Services division has also developed a 
new web presence to better serve clients. 
To learn more about this vibrant aspect 
of the institute, visit http://www.iihr.
uiowa.edu/engineering-shops-services.
Fiscal responsibility is always important, 
and IIHR continues to keep expenses 
in check, while making investments 
in key areas. IIHR is committed to a 
proactive approach to building for the 
future. The institute is well positioned 
to make significant contributions to the 
many global water-related challenges 
we face. With the involvement of all 
our faculty research affiliates, new and 
existing, IIHR is well positioned to play 
an important role in the future of fluids-
related research.
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Randy Beavers (2013–17), Warren Water District, 
Indianola, Iowa
Paul B. Dierking (2012–16), HDR engineering Inc.
Robert Libra (2013–17), Iowa Department of Natural 
Resources
Harindra Joseph Fernando (2012–16), university of 
Notre Dame
Jennifer Filipiak (2011–15), American Farmland Trust
Charles Gipp (2011–15), Iowa Department of Natural 
Resources
scott C. Hagen (2012–16), university of Central 
Florida
L.D. McMullen (2013–17), Snyder & Associates
Marcelo Mena (2012–16), universidad Nacional 
Andres’ Bello
Eric Paterson (2010–14), Virginia Tech College of 
engineering
IIHR Advisory Board Members
Members of the IIHR Advisory Board met in Iowa City on Oct. 10, 2014 (front, l to r): Y.C. Hsu, J.C. Yang, Carmen Langel, eric 
Paterson, kevin Richards, Randy Beaver, Bob Libra, Stephanie Surine, and Teresa Gaffey; (back, l to r): Mark Wilson, Paul B. 
Dierking, Troy Lyons, Larry Weber, Scott Hagen, Todd Ririe, keith Schilling, and Mike Gannon.
Our Mission
To be a leader in fluids-related fundamental and applied research; to provide 
interdisciplinary education for future leaders in science and engineering; and to advance 
knowledge in support of sustainable natural and engineered systems.
Our Vision
To be an international leader among academic institutions in hydroscience and 
engineering research recognized for integrating laboratory, field- and simulation-based 
experimentation, and participatory interdisciplinary education.
Kevin Richards (2011–15), u.S. Geological Survey, 
Iowa Water Science Center
G. todd Ririe (2013–17), BP America Inc.
James smith (2010–14), Princeton university
Richard H. stanley (2013–17), The Stanley Foundation 
Jinn-Chuang Yang (2014–18), National Chiao Tung 
university
Ex Officio Members:
Alec scranton, Dean, College of engineering, 
university of Iowa
Larry J. Weber, Director, IIHR—Hydroscience & 
engineering, university of Iowa
Carmen Langel, Director of Development and 
Communications, IIHR, university of Iowa
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P a R t I n g  s H o t
A foggy day in 
Hawkeye town … 
Stanley Hydraulics Lab 
rises out of the mist, 
as viewed from the 
east side of the river. 
IIHR—HydRosCIenCe & engIneeRIng
the University of Iowa
100 C. Maxwell stanley Hydraulics Laboratory
Iowa City, Iowa 52242-1585
319-335-5237
www.iihr.uiowa.edu
A Design triumph 
Read “The IIHR Dropshaft Solution” on 
p. 32 to learn how researchers solved the 
problem of combined sewer overflows.
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The university of Iowa prohibits discrimination in its employment and in its 
educational practices and activities. For additional information, contact 
the Office of equal Opportunity and Diversity at (319) 335-0705(voice) and 
(319) 335-0697(text), 202 Jessup Hall, The university of Iowa, Iowa City, Iowa 
52242-1316.
